US009269087B2

a2z United States Patent (10) Patent No.: US 9,269,087 B2
Salvaggio @45) Date of Patent: Feb. 23, 2016
(54) SYSTEM AND METHOD FOR A OTHER PUBLICATIONS

REVOLUTIONARY DEVELOPMENT
PLATFORM AND MANAGEMENT SYSTEM
USING INTELLIGENT CONTROL ROOMS

(71) Applicant: Anthony Salvaggio, Allentown, PA (US)
(72) Inventor: Anthony Salvaggio, Allentown, PA (US)

(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35

U.S.C. 154(b) by 157 days.

(21) Appl. No.: 14/016,270

(22) Filed: Sep. 3,2013
(65) Prior Publication Data
US 2015/0066815 Al Mar. 5, 2015
(51) Imnt.ClL
GO6F 17/00 (2006.01)
GO6F 17/20 (2006.01)
G060 30/00 (2012.01)
G060 10/04 (2012.01)
G060 10/06 (2012.01)
G060 50/16 (2012.01)
(52) US.CL
CPC ..ccv. G06Q 30/00 (2013.01); GO6Q 10/04
(2013.01); GO6Q 10/06 (2013.01); GO6Q 50/16

(2013.01)
(58) Field of Classification Search
None
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

8,204,610 B2* 6/2012 Leeetal. ... ... 700/17
2015/0066548 Al* 3/2015 Salvaggio . 705/7.11
2015/0066815 Al* 3/2015 Salvaggio ................ 706/11

Visihilit

Intelligent graphic interface design: designing an interactive control
room user interface, Begg, . M.; Darvill, D.J.; Brace, J. Systems, Man
and Cybernetics, 1995. Intelligent Systems for the 21st Century.,
IEEE International Conference on Year: 1995, vol. 4 pp. 3128-3132
vol. 4, DOIL: 10.1109/ICSMC.1995.538263.*

A Generic Connection Admission Control in ATM Networks, Zaied,
H.A. Laser and Fiber-Optical Networks Modeling, 8-th International
Conference on Year: 2006 pp. 29-31, DOIL: 10.1109/LFNM.2006.
251967 *

Kinematic Design Optimization of an Actuated Carrier for the DLR
Multi-Arm Surgical System, Konietschke, R.; Ortmaier, T.; Hagn,
U.; Hirzinger, G.; Frumento, S. Intelligent Robots and Systems, 2006
IEEE/RSJ International Conference on Year: 2006 pp. 4381-4387,
DOI: 10.1109/IROS.2006.282014.*

Realization of a comfortable space based on Kansei engineering,
Takagi, M.; Watada, J.; Yubazaki, N. Systems, Man and Cybernetics,
2004 IEEE International Conference on Year: 2004, vol. 7 pp. 6463-
6464 vol. 7, DOI: 10.1109/ICSMC.2004.1401417 *

* cited by examiner
Primary Examiner — Michael B Holmes

(57) ABSTRACT
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rooms, hereafter referred to “the system”, that implements a
generic intelligent control room concept in any information
system using a groundbreaking framework for the design,
build, control and operation of an enterprise’s management
data and human reporting. It provides both operational
knowledge and quality assurance by pragmatically defining
the gathering and flow of information in one or all organiza-
tion units and allows for seamless knowledge dissemination
into and within the organization. To meet the mantra of no
programming required all new object domains and expert
subject rules are added via the base code and database design
functionality without requiring any additional programming.

2 Claims, 31 Drawing Sheets

s
Faading

Conlro
Governance



U.S. Patent Feb. 23,2016 Sheet 1 of 31 US 9,269,087 B2

Figure 1



US 9,269,087 B2

Sheet 2 of 31

Feb. 23, 2016

U.S. Patent

padojoaap Buiag ARualing s jey) adse ainyny e salous(] iiié

Z 2.nbi4

SUOIHUYSP 33BDIU BIE( «
SUOIHULBP BIEP WRWO(] -

URLIOP € 35N URD SUOIINGOS Auely (1) :ajduwiexa) eale |231d01 B INOGE S) UIBLIOP ¥ "RIBP UIBWOP palydads [y

eje uiewiog
=) eleq
éédd o édd
{-213 ‘OdV) uotinjos e 104 13 ‘904 ‘B0
ADIABHS IING-UI 13 UOIIESIABN  « ‘sidoad - elep ,9seq, UIRIUEIA
B1EP J11D3AS LIBLIOD UIBILIBIA 3P0 {IAY 95€8
P03 |IN paulRIuiRN VD 3p00 {IN° pPIUIRILIENN (VD
9poH U
poD UoORN[OS 3poJ TNV apo)
SUOHS3aND » sISAjeuY »
dééé » SidA o S3NY -«
spieoquseq SLBNY Mmo|pom « | (98plinsed adpaimou)
"op 0} 1eym SawBua, syl s1o941Q “paylads Joyin
p olleym Ssutaus, 8yl S1334iQ "p3YIR3dS JIOYINY v HCWHCOU
suoIdNAsy| suidu]
\ - paJoyiny
’
("~ édée -
{uwinjoa pue moy) Alnoas . SuUOReINBHUCD
(Spiy / moys) eiep JO0 sSMIIA .« [l — S101RIS[3IDY
5300 PRY = Eééé o SA, Fsuady . dééd o
*SUOIIIUIIP BIEP PAPUSIXI JUBND uonesn8iuod payoads i9sn uonesndyuos paysads pyd uoneIN3yu0d Pasads JusH)
\_ uofliuijep eieQ EERIEIETEIN I ET ) uonengyuo)d {yd :o_ymt_:mccou

uoneindiuod st




U.S. Patent Feb. 23,2016 Sheet 3 of 31 US 9,269,087 B2

oy

Hiura o

Lo

e




US 9,269,087 B2

Sheet 4 of 31

Feb. 23, 2016

U.S. Patent

7 2inbi4

3se0elep uonesuel wol) alesedas .«

~

A/

sdnoJF soad uoRIUNy WS Wiopad sioo >M,thﬂm Sunsodas 10} pazindo « SuoIesues] (ced)
o asedwo « 03 51003 Apsed g u Lsodx v SoUBHjaIL] SSUISNG - 3upu0 Joy pRziwndo » A
uosueduod O Jfe2 01 328450101 |V - 1980014 oa, 3 nmu B3P s5BUISNY PATAIEUY « 583005 JBYID WO} I1RQ + 19Ae7
NIRLIILDE o sw j/uodwieeq. erg N e1ep [ELONIRSURY] » eeq
e S m ||«
syaeliyousg 5 = "
\_ IVABdnE  J\  siopouueseeg EYeq onA[EUY UIeog EJeq UEWO] v
. - S A5 A Wi 2 i M A M A8 I M i M A T B G M A M S W S A M G M RS G 3 a6 W b B P00 0 W s PR B W L S B i e B T B i 0 B e PO -
A ) \ \l
%ﬂ 30 | JBUYM BN YSew B 10 pUL0qUSeEp At Uo 335 | 1BUM EE/ / 2us Gom 2y mwumnay
003 Buntodas Aue asn « da1s e wopad 01 Buo) moy pue 'dals yIea ui suop
. . pue uoiRwoyu 5311dwod (vqQd) voteanddy Aaayag uduod «
UBALP (BUONDRSURS: [ $3061Y) "S10dB) 918347 10 pRuySpRIY 35 » 3G UL / 1SNW 1eYMm ‘DS Yoea suuopad oym wiaaod TEY « UPIUCT IADWSS
-Aovanbazy ‘elep syl Aydads ‘Lodal e 0, IQUISYNS,, ABLU SIBSM + das 5Mm0j{0)/53pa2a)d 18U « .
puUE ApOw 'PPE O 235N B SMOJIE 18Y) LIV J3SN PUI-IUDIS «
‘suods; 01 }I0M
$53008 a8eusw u:m, $3J0d3s mau 810353 ‘Suadar Bunisxe a8eusiy unepRd 01 51009d UBisse g Moy I0M B 3Beurw § Buag 553208 SOUYIUEBITS PUE SUORED]
uoneziuedio ayy wl saRARDE |1eudilessdo pue P
DIF1CNS DILIIIL] pue FZARUE ADARIDYR ‘MO UO SISEYOWIT SLOSIaT JO ENOIF/U0SIT B JO 0m 3} aony SIFEUBW QUBUC LONLWIOJUL §,35HOINUR BY) S2NTNIIS
oqny  siasn ! A wyiny - (SuuBtuYILRLIE ‘SISHIBYD ‘saie)dwol) SluBWNDOD soZyueIO
pue AIUDIIIS 0) PApPR3U UClIewIOsUl BUIDIAGLY asea sdals paAuLOD JO Bauanbas e Fugapow sageus ~‘ ¥l teL
mc_tOmmm \ MOPAIOMN & ﬂﬁ% lUaiiageug|A JUIIU0D \ ‘padojarap
& Ayeuvssiug
SPadu 5§ 35N B 393 O) PAZNYISMD SAeydsiq \ sajny mmuc_m:? \ 1811 0G0, Y3 U0 IS} §O {RAB] HIBIP w:_:smcj .Muwwwmmum
SSR[EUY Ul p3uljop 28 SUOHENIIED « SUDIEIHION » SWIBN IO UDUATTE 31 JO PBSL U1 SWIall 935 ARW SIBSN) opes 3
SLB{R PIBOGYSED 195 $3ITY « SUOHRZLIOYINY » {auoyd pews Ix21 ‘pew-3) 3t 325 0] JUEM ADY] IZYM pUE 3] DTS o, w__m M
Jasn Aq uoissiwsad preoqgyseq « SIOWLIIPUI |RIALD / SITIRIPU] BUNIOA « 01 1uem A3Y) UDM ‘335 O} SIUBM JBSH DY) 1EYM AQ UBALP | « 10dEY
ispieaqysep sBeusiy SPIOYSSILL / St » N30 A3y S8 10 YERM/AED B 33U0 B AJNON . 1847
‘AsdIDIUD UR UNJ ABALLDAYD 0} BABU S183N JBYL Sig) Byl wIASAS BUY SILBNRLL O SaUITUR, U3 0L FIEUBIUL S JDWOISNT s1odua JO AUpGepRAY ‘SBASS] ‘SUORIPUCT PUNGY JO IND « NC_MCM
oyny S49S0 sAzidsip eiep ol Jadaap 8 2umid 816 3U3 | dywpy gy S9SN soypny ‘MOY pue ‘U3YM TEYM JO PayOu 5198 oym saypeds | M T ”
9! 1n Buipinoud Aq Supiews uoisiDap salgqeul sinaweied 0 Jueanm, sajgeuy saBeusiy L1y 2yl 'seduasejaad JRsn pue EENY AQ uBALG
pieoqyseq Sj0JIUDD ﬁ..w\u ‘_wMNCmE sy
./ SN\ 4
\ /J \ UBYUM ‘243YM SIGT e1BP JeyAt JOIIUOT Su 3p Lodw) mumy ‘.\ TRONIOR, 3143 UiaA0s
UINIP 5TY » WOYM JO ‘UIYM 'PRYSE BIB SUDNSIND WYM JUKLIFIOP STY - sicENpw PIENGUSEG 188 -
Eyep Jueynsas isissad pur s1einN3ED o ‘giep aiy afeuew g Apssed ‘auyaq SISRIEUY Wi0pad »
ISEQEIRR BYI N} EIEP QLN Ticasy / TORESYN0N / SHEUUOTHESAE e pudas «
51515050 PUE SWaGOsd $SAUISNG 0) SUCIINGS SuluiLIBIRp ‘PAISIUB-A3) JO S32UN0S BILP PIULSP-IUIY2 W0} pauioduy :s9jn1 aBeuew 3 ‘Apsseld ‘auleq
pue sp3au AJuapl 01 33PaIMOUN O} LIEY] WSAUDI pue 3q Aew e1eQ "yIegpas; apiaJd )3 SNIEIS HWONS ‘LOIYSE)
aoany SRIIGRAE) S} BYE} D1 UDREIERIC LR JO; Alljige Sy LU0 ‘BANIRIEIUI UR 11 "SIAPIGYaNES “punaiy Supgem Agq oy *3p02 vanedjdde wouy Ajp3eiedas pauieidiew @
Ma STV 23euely Aenuin 03 SiaxeW UoSIaP 1y Siafieuell djqeuy PRINIIXS PUYIP 3] O SAHOT PUR SN 3] 53|GRU]
@ ’ UGI1991|00) e1eq sany Y,
siahe) edeq pue "sardul ‘doy vy uwmn-gxuou WOISN3 30 Pealsu} JALOISND & 104 UoNesdlyucd sajgeul} Bundnod asoo) / 24eM-3IPRIN » (i St 2UIUD BY3 18YM JB112W YoNW 3, us0P)} Sindhne pue sindwy unod 3uyag
Wwadoasg
wa SINAIIS B|GESN-TY umymn_ FERILYEN BIMIAUYIIY YOS 5
ﬁl.. p . . v Oft aseqeied
{uaym ‘Jeum pip OumM — SullPAY "A2NI3E R 105N ‘WaaBeuew 3susDl [ uoneziuRAiO £ 310033)  SLIGIIDUN 4 UOIIRIISIUILLPY UDUWIIOD) _ pue uoieBinen
(e}

Taqq aigesndyues way ‘aiep uiewop pavyapwd) sddy Avied pug / 1yD Lm_ﬁ.ou LI — FYTETY] mum?_wmu ﬁ w8y anssg : Wdd :

0%: @3 lahe aa«C



US 9,269,087 B2

Sheet 5 of 31

Feb. 23, 2016

U.S. Patent

\ N3 .

sa3uRjId pLY
afenguey .
QMOZ AUy v
SIUWBLY PILOGUSRT  «
5350010 LONRIYNAON
* §30UBJR4Id JIST §O BDUBISISIB]

caosn Bj1j0dd 4a50)
oy, UOTIBZI[EUDSIag \

-

\ H U01555% JUNULG ong d

URLPY WD o0y

“Ze

{uoneindiyuod
jeius pawLopad-1yD}
[JUoJ end]

v

A

7

\,

N
{zs4atauiried pue suaisant

1O UOIIRINSHUOI JuRAD)
SGuos )

v

4 “SuoniuLap )

( JIAET Ble(] pUalx] )

Junisixa puaixa Aiduwis
Ay "pateaId 40 palypow
24e sdiysu0ie|al ON "2Iep

Y3 JO suQIsuBING Jiy03ds JualD

unipy WAl FaR _.*COU

v

SIEMIJOS 34T %N

7

e

sa80)

TS5(-pUF 01D

URBPY 16310

[SERUI TR TRVETE'S h

51103 0) pasu sedueyd Syuod axew
03 SH33IM IO SABD YB3 1M 3 DUIS
LGIGEN

W,

\

~\

i dIPTWILL D28 s3FURYD ~ JION
232 ‘AJIN03S ‘BjNWIIOS YD Ul

asn suagaweled ‘suonsanb wejuiepy
Py sy

Sjonuo) ajendiuepy

[

UpY Jusi)

J

\.

4 paBuene Ajeayieraly N\

st uoilewou iaawesed
Bunmde) {uewiop 8
uyum sadA ) juand jo dnoad

10} SUCHSIND paiamsue-31d)

5101|920y

/

T

7

‘papodpIey

st Supyrou ‘paunBiyuod §1 sy

318 ‘suonignd|es
‘S10IABY3Q JOIIU0D
03 saudul Jaly ezinn

~N

\

G ainbiy

232 ‘AD IV e 1/

P03 PATILIOIST 10 (IAlY) SauiBud
aseg '(0dv) uoun|os psepuels
03 safueyd ut Ynsau Aews 5,e1j3p
BSIY| " PIYIIIIP) Bae e aseq
7 suopnjos Supisixa woy 3,813
"aBpLILE) By SBULBP JOYPNY (VD
JUSWIAOISAI(] [NV

WIWB0IAIY
o J

m._zmmcou
. v
Jolany oll..wnllll..w‘_z @COU \
4 saudus,, -\ 4 N
JO NIOMBWERIY A BYY Suizynn uonnjos
*338 ‘$3|NJ '$31401S Jasn uonedydde ue 3523 73 ‘3pO3
‘Aosodal aSpspmouy auyag
SY5THIES SUNSa
| S9pieyeupsg \ y
8 5100} sejndod 1oy N 4 510378LU00 )
SI0J2BUUDD AJ3UTP! ‘sIsAeue gieQ pue ‘aseg ejeg
10O SUBISUBLIIP 7 E1EQ WIRWOQ MUY ‘3seg e1eQ WeWog
BUYPSP ‘UtewOp 31103ds € 103 31234 UlRWOP JYIDadS € Oy
FEL S IEBERENER
\. J/ . J
o
N
A0YINY 1VO H0aaNg g A3 1NV IVD




US 9,269,087 B2

Sheet 6 of 31

Feb. 23, 2016

U.S. Patent

9 aundi4

Om W TR INR08D M.
}

Wy ouessas

Ry wasis Ty .
Iunsiep BwiLTOIRPONR

ue calpimmnTpwapyw .

U3 P Aprg T uoRRd T RO M3
{oskmpmay agddng

2 3prAueg TuosRg TN

{ashmpina HORSILENG

{oghBIpIBa BweN

Bynuaponiiun plogy alpmmsy

W PTABPIGED M

Wy owomA
11 pKueg T uouag Abplad M4
suwpAlep i puaAoidag
Wi MOV Hia
W NOKRATON Wi

SL0IED DML "HEISTAOKIBG Nd.
wt P eBpiad yyd.

suausiodag”slprams

{H (opmwia o tnimg oW TIen o

s pTelmpED M.
Wy woeA ouN WY, m oA

BBy aBpapaouR

W ey
aunaep aun | "oepdn}
WPl AuEG TUOUIS REPEN R

19) UOISIBA IR M50,
W) iy aury T waen o,

Ryirgeiojdaq uoibo " abpnien

LTI T .
QuIeiNp Saus §TioIsUE
awgaANp A 3T VALY
dwneiep Pwi ) aepdn
awnaep BwipTHeIn .
W P ApRg Tuonad 9iepdn Xt
{oDm@m pyTINES

{oszp

-l

Wy oemsoA

umeiep Bw Taepdn L

W pauyagTweigs

{ozhmpsmsn PO sMms .

1w punogTamo Buyseam .

Wi pURRETRMOY PO,
Wy :aberay” @prdy Agmpu|
{opshimpreay tuopdinssg

{oshaoraay osN «

11 2P AR "1t Nedo

ediiMIdn

we woss
R e S B E]
U IRORRATRIAL TG aBpue) Wid,
Wi plredh LT o8puseD wd,
W tuoaa oI e,

o lwolkaa " ofep Xid.

WP BUrYIN0ED M,

bo———H

Ryuamandiun pIny adAL T1dx abngned

Ul NOSRA
awnEEp AW TR
auwpnEp aun { B0

1P Apng vty "ol apd)
{ogumpisaw pOTIMME o
{oazhepioan tuopdioseg
{og)mouman awen"Aopisg

19) 1RO e0AL I ABRAED N
1 ptTeeA L 1 080 sd.

dap W worssan " sBpges

w1 edh| W afpiiED

w uce_a.w)lwo*suol.”.amﬂuac pEN
suguonEnbs g Sbped .
Wy pRBpIED M4,
BYINAREOBIN TPNOTRUN JUBWOD .
W UBTUBA IOV My
1y suosaTGlen Nd.
W P BUM UMD 3y,

worssan” abpuIeD

Wy ommea

SRHUBIPDNDIUG TPING 90K L IdM oOpInIED

BRuEpENbIUN MRS UM e
W HOIRIATOIAL "I Te8MnIED X,
i 1pYTOBAL I BOmEED NS,

g UOMRIATIONIN HIdL

W uoKIBATIfEYE Sud.

Jur spiTeury T WENeD Jids

A1 dpLED voIsIan " aSpque]

\ uowdoidey aBpigey sEr




[ 2in3i4

OA “unyssanalipuymy vo

US 9,269,087 B2

Sheet 7 of 31

Feb. 23, 2016

\OA AL IdN abpie] uaisaN Tebpigied

x varszon” Bojmen voRsand

i J0MSUY UOISIIN UOGSIND. vo.l_._._ VOISION LOgSANY
Y | g
NW i
3 !
= 195" NonSaY z Smmgocﬁm.»:oamg_ W
!
f = W — — . _
O& 1ouueg “uaision” abpiRD vo ii.egx n o vOlbl:._ anrumgsnt vo.lnx.

|0A IGATARUT T woiBIaN OfiplMED vo x“ uaiiaA"adimAgus vo..l.:._ odAs"Rrva
) - ) §
e LR !
I..OA BOIMED P~ URIEION3BPLIED vo n“ vorssan Belaes pons voli [Tyt vo.l:.
: andTuosIan Bamen pal
N_w:i>l=3...:a_m3>!3!uvo|li ca_n..v.)...v.u_u VO)AI._ v_.uE _ w
. , , N

M_ Piors WS A dureunogsaneje Amuz _

¥ B s

ﬁ upuvonsanty”Eea AU oIS 1A~ a0pIED VO "““ S IAT yEen ARV3 BUEGUORSEND WeD KRVI

yois1sp—aBpLyed v0|x._ sy By obpaEd VOI:- aBpysus aBpajaoty

\ JIRIANG BOMQII) SOE

U.S. Patent



US 9,269,087 B2

Sheet 8 of 31

Feb. 23, 2016

U.S. Patent

g a4ndi4

[T S
AUNMRP WL TR

W oeomRA .
Runuepantiun pino pey .
PN WRD BB AVE .

P TPIE i,
W1 eaSOA RN INOSIBIND T o100 AnvE dud,
11 :pianuLONsenD o180 RE Yid,

WOESRA . BUWHKP e L TuBzOIg
RUMBEP UL TR EdN _ Rl PUNBIER WL RN
awien w TRy MWD pIRG Gl nean mEgTANYS . IWRER R LTIEND

ssynuapanbiun e aury uoed o
R OISR ONRUIORSAND BIBY RV N,

191 19U Rped U4 TR EPdN Ny
forlanpion: Py sRME

Wi T AuogTunsng "epdsy vm
(ozhoprosu pyTEMING o

[T R T LT Ll e |

Wi uopman

1 wIsks T

LE IRy ]

uq piens ey
{pZimypIBAl BWEN
(oBimprmas 1o 3041 neg
Rgpuapwnblan png By BN
Wy ipiBoeedy prais vc.
Byavaponxun e P .
W9 PES Mde

« s e e e

may

{opublmpreay Bupmoy wy P anovuoysangy mpeg Kiau sud, Xv m ndi .
{osEkEIoa ubRdIDSg .m Om Wy wosRATIouNN Wi, L 19 OBRATBOIME)TUDRSANG Al
{osumEaan sweANENg . 1 oA 1ol Mid, Bynuspmabn pgolpwmIey .
By nsanyy meg Anua . 0p oI 2011 WSIVeD Jd, s 1Py aBPGIRD Mde

W URBATREUORSID B0 AIYR Hde
Wt P InswsoRIND” e A Wd.

e oRon ey Ky ey oA iaiguaplanbiun g uTvaw3 o

UOURIAA BENUORSaND Beg AIva | uy S vE.-J:E:OU id.
I
, wogeaan abpLpeD
Wy womEs
o g swynep Bw T eEpdn
uf U015 . - Bwpaep aw) | TajEos .
.“SEE._L._ uean . e ayend™ . Eas_ﬂw..vu.oakyucsw
sagpuomantun pingy adA L Amten uq peaReR {ashmpinay oIS A 08pIgIoT I0mY
Wy ippTadA T el xu. {oshowpiens Bumy . {OGTNTIPMAG UOUdOSB] .
RUapEabue Mg EpRvD ..wO ~ AyRuspenbiun ping"sbpiaEd {gahoommas awey
W pi2oBpiied RNl ) palpED . L wg eunCwews
EULLE gsenp @megd Auvd . AyuapEntun N AL TR, RyRuapRnben gy alppny
W P RABOAEIND MG ANV e 11 piadAL Aol Xd. W BORBIGD S
— bian pne RurT WERIOD .
oa— e PYguIpioRbian pig Hur
sifeuucRsanHEg A3 w3 W PRUTILENED She
urt WwoRen abnas

(R T N

wq efSprsmy wasdg™s .
PP Wi LT epdn

#q Bbpue muEEETH o

i P ARy UoSRATPPAT W3
(OsMmIpsaAy Rnddng

) iR gTUOSRGTRUINY i3

(osymipsma uoqdioesg .

losbmpmau Dwey .

sygupRAbUN o e .

Wy pi"elpiueD Nd.

wbipiaiagy”abpamouy

[ wimswonsanp meg Agu3 s




US 9,269,087 B2

Sheet 9 of 31

Feb. 23, 2016

U.S. Patent

6 24n3i4

jur uoissA .,

153 SR .
P AuBg T UORRY RN R4
W prRdAL ARV Md.

i psm AR .,

Rava

wovoRRn

PwRBIEP dwiydxy
ewpsep BulTHI .
u P diysuoneay AdALTART R4
o TAgesTuaeg Md,
1 PTARSTPING Mde
b TdsUON N KGNS Ny

diysuogman”Agu3

U1 TUCIBIIA
Bnuapiankiun pIoT PRl TIuBeY
RYIUApIRNbIUR PINS PR BIND .
PR Wag Md.

LI LI iR DTN

Py diysuone Y AL AN Hd,

oo |

| eunuapianbun piagBamen pary

W1 OORIBA
HR M4 wRisAg T

e a6ty

HA P13t Aon S
{ozZhayamaas awen
{gZiauieas 1D add L "ejeg

DRI

W opy T BomEn Bt Mde
RYUIPRADID NP

Pprarg dysuoge)ay "k " Rgug _ n_:nv_ LTI T T R
P Pl
[
W VOB,
swsiep PwiLepdn
SwiRep ounTNwAD
e o e s Jug P Aueg uotag Taepdn M3
! {001 awpiea aweuapy uoo}
| (ozhepsonu PO sMOg .
: {onziegamau juopdioseg .
| {ogheguuay awey Aeidaug -
vO “" ¥ g adhy T anes
301 oA~ 34 AT Ud.
_ W pyedALTANYT e,
,_ voyssan"adk)"Anvy
: W owasma
| wunusppnbun prn adAT ARz Tveeg .
i| munuspnbun P edK TAMITAIND .
) Wy cpiedALTAnuZ WY Wi (e e
i Wi tuotmaA_8dA) "AIVTTRIND Md j i weisias
! 0t < B0KTAGUTTOMND Hede B ua spand st
! By 1pydgruaneieyTadh " Aug 1 HA panETR

dagsuogeiay edAAgul

Nd- )
,E_

{ogumproan PweN
Byuoptanbus piIng abpisen
W peBpLIIT) M.

wyguapnbun pen AL AR .
W P 9dAL TRV MHd.

IR

288 Rgvs

diysuaneray Anug seem



0T a4n3i4

US 9,269,087 B2

Sheet 10 of 31

Feb. 23, 2016

L

W) womes .

Wi P AnuETadk L oo unea
N - U] UOIUBA -
fomoa e (e ey
lopmpma pyTmms . (odmwiany wanmg
. iopimaass proviabus s st o
: (oA uing P WL S -
o ueBRA 3 :IX P ApRgTURSad X
{boayimpimee anjup H lophmpmas xyang 11 {COREA INOLUOHSIND M4
(op0rieumy oy 401050 (ogkeuoioau mueroEoNY i g euuor
. (os iy sowon 19l YT BRTUUONSAND M3
(o0nHimpmAY X3 Tuuoseaty OSHEIDA cowe ] . 1ty pimuodY Nd,
U INbIGTKIMEVY Hd. (osmamad oweN 01 . -
Wt 90uuNbIS A WIRBNIR K. s oy i, V5SS AMVORIEND
mulpEp iR Wd,
01 301 POt Sl Hsiod
WY BRSOy W,
wi PR X, SO
—— p. wowoERs .
onpeaping danng “Rguy swnNen [duits PR
o RGN Mo
ot oA, awgmep B THNS R
{aZmomay Py ussw e . W UOKIRATRGBLICISING My
Ryneepnbur qNg . W ATRUMUONISIRG 3.
v o Ry uosad . h—{}H Wi PRI Tuosag b,
W oA o W pIS0 W uy RTIED WS,
Jor Rang o wO @ ANPOAS ik 0 prTotwndsay wid,
n exog = s
{ooormypteay e "uwaaig weassdn ) )
(o5Zaprean pray “Among wssgeon S S
W oouAnhES RN WIERGSON M b
SUNEED DWW i
1t i Pl W, |
WP AEg o0 Jud, w¢|¢. Mm 4444444
{4 wr pAE .
i prag konmg A _ L vamon B ——
| J  owguEp owi"pu3 ‘o™ &
QUHBIIR BWIL NG Hele Snﬁ.._cn&muﬁ E.M.NHMM..M :
s R R it (i owny .
T 190 IP1 Apeg i dyd, Wt B d 080 0te) WIMOBIEY Sid
W RN wRIS vy P Auw3 e, ~
{ogehugions ansp oy £n0I0 AI0Y IUIURIBISRY
PN Wb, _ o i

aunaap ows Twiadawtl H,

{ozimyoraan poTedd (Mujodauny Hd. _wo|_+ R o
:._IIIAVA IUNINTP RGOLTHI Mo | Wy ouomRA

h Bt A Mk, i PR SGEMNPOWS s : | vemia o,

wy oomep poy o M 31 P RUBY T UoUR g TIBUMD xuo wvorsas owReep auwiTolepdn L

ug awRsAETG . 1 o msi A3 x W peALTAMA Wi JupaEp BT ya ipouog wors .

) we TR, " ™ iR W, jup punog Reo Busey L lompma tpyemas

uQ PR, T e puaog Ny DOOD . 1 g Rk Buums .

(CDumpman Dwen s figvz N vy BXROS wQIII+_. ot Rt Rovc A

{orhmpIoas sy ndk ) "nEg N k aunEap OWILTYZ Kele 1 oBomsy RpeoYAesapw L

DYRUOMBABILN PInD BIEN B0 . i SpmeA LTI Yde {oanirmprorn :a@aﬂn .

i Boieel T pIoNd . w1 ek Wty Snrsmn...é Py,

BUUODRIDIUN PGPS . y campen i, | 0 ppvora— 101 :p1"B0RL 1N ek
31 PR N W PTARR d. [ L _ o

LU PR T ]

]
g OHRASTH .

PRI

uq panmgTs

W ONOMRA . [
{000VMRIPIOAL RWWED Dyguapsnbion “uz.,mvﬂuuynau .
R 1p1 Ky Tuotag TIApUSdinY Hd. 0 islis) a8oimd M3,
BUIMOICR OWIL BT N 3 .240 S»_.lbacw .
0TBT ARTS wd. w) pTadALTRIGE N
Paounan Ry SCATRR3

\ fpwg sseo

U.S. Patent




US 9,269,087 B2

Sheet 11 of 31

Feb. 23, 2016

U.S. Patent

1T undi4

wpowEsRA
i {os2powuoas onEn
J{unuepienbun prnTpRL L
i Ju} 0ANDIY M.
WL MORUAT P e,

Wt 191 R il

SOYBA TSI ORI PR

W0 A .
Buineisp lows( a18pdn
aapiep SRun TR
Wi AR T uotRd T HEpIn X
foshoiosoan pnadd L Ml
W gy

TR @quaR " puREgTa
{eirmpra o3 mms
(ogMaymay DWON~ABIISG
DPIUSPIOLEIN PRGBS .
0] WHUOA DIRNS M
DRI A,

i VOSSO RS

H

W) UOIKIA,
ju} Eouanbag

{isaynuepionbun ping BoymesTpiay

MYQUBPRADIUL PIOS RN DK

W OIA”BoINIY IRl Wi
1} P~ Bormey " mesd Hd,

Wy SUBSEA”IOUIN Nt

W ueRAT N M

ug cpyuaeyuauen wd,

.

Gojeen P uoissan” abpuyien

i 01 AumWBIN .xi

wy waan
witie posnbey™m
{oprewomar ppToUmE .

fut 2oueabeg
RyjuIpPEetEN PIDPRL .
AguEpanbiun Moo Bones PR .
W COKBATIINS Noda
Juy B P .
11 WORRA BOINES RIS Sty
wr P Bojman et .

Baes"wois inn " Bojmry Pt

T S
Ayauapenbn (ong"e0ky "Ry
BHGLAPIBNDINN (PSS,
By otten 0dd 1 AU Hd.
1 prmedh e TAnUR d,
WY OmBA” Ay 3l
B vemRA ol Nt
fug g Ay e s,

oA Rz wors A afipigse)

JUERET T
SWRMER MU HEPIN
swnmep Bui) REan

I8P Rmy T vosRg T alopdn)

z {oTHRPIIAY POTEUDE

sagrudpRnNn pne Bomen Pl

3

Y uoimaA” BB PIEY Ndy
i Bo@ed piad Kids

woIS A BojmeY Ry

W uommon

w8 RS TH

W oEnR

WG DRITABR S
{ompmao oway
{azimpoman pnTedk | "emg
wpnueperbun fpng"Somed P .
W Pl Bamen R s,
ANPUOPRNbn PNOTRMY .
ur PR Yoo

RRRER

0 lvotuas
Ryguap@abun prngy kL kw3

Syuapeabiun ping By

iy

ayguepanbiun pmg BoeIey prng

LR LI T

§ 1 aBpIRImD Rdy )il

Wy T BRmeSTPIoN Hd.

BojRPtY M

o woRA .
ownmen w1t aEpdn
Qwpmep Bug) oy,

W ey Ksnig Tvakiag BRPEN Md
FELTRICIT T N TN e .

{ezboyuors poTenjms

{osZbmpmae wondioog

{ogionpama PuoN"ATidng o
Rypuomonbun ping A} “AguR

W UOIRA AL TARVD K

1) 1pi"edAy"gv3 d,

ODpIOA AR~ Ame

U OO
P T e
JupSep Dt UATOIY
SURNED [MuLLTHAPAN
QwyRED g THEaa
Wy R u00ag TN N3
(op)mpmau Py EUME
{ooEkmpIRAy ooNdI0
1 oA BT NOIND M.
AUNLAPARGAG (HIOTAPAEY |
Wi ipyTaBpged 4,
HOMUIRONbISH (PO TBUITIONUED .
0] NOJUDA IV Mok
1y UossAn RN Kl
PR TR UL ARV

UO|SISA " IBMTIEDY

e
19 suend ]
WY paMAGTH
(opbmpuray BuseN
oyyuIpebiun s alpgey
w TR ude
sayquopRnbn (pIRg ek AuuE .
Wi PRALTARE Heh

tosimupmay tuaman—aBprms 00y

1 iwomas
supEp awey "elpdn
RSP DL TG00

(Lmpman oy 1pueg

{oTimutear oondi0sRg
{oghopeas awEn .
HQ AU R
synuapanbiue \png~ebpAn
Wy p{TBBAED Hs.

LT T

PIN DU enueD
Wy TRURTINONOD Nk

YT I0e) obRIRmD

W oA
HQ alpquep ks T
wpszp Dwiewedn
e cobmemy g™y .

Wi NS Yot TRIeTY N
{osimamn oyddng

Wi PG Tuosad oYY Re
loszymymimay uopthoms
{oumpeao oweN
yuopeabun ping abpgmd

Y (P e8RAD Yo

/ Bopmrs pord sero




US 9,269,087 B2

Sheet 12 of 31

Feb. 23, 2016

U.S. Patent

Z1 2.n3i4

U UOISIA

{xew)IBLRIBA SaNiBAT MOY paddsiy
ot 0ug way

(rBwhioypiaa san|pp Moy IMN0E

; Wy piraerTpuisy 4.
1 pTWBY Md.

wayTqu e youlsy

&5

B e e reres

U SUOIEIA

Wi cpiTpday

W a5 p " abpuyed
{(xewlmyorea sBupsar uwmoD
i W quRedTpaaY paEd
Ut une)Tpicaay” (nssacIng
awyslep @wi)Tpul

BuAEp [ TEMg

Jwgeep Pwll SN

Ut Pl uosRd T IDsanbay
{ozhpyoieAL poy adAyiTqer
{oszHBwIBAY DWBUING
{oZHeyoraay [Py snieg
mByuapanbiun PN qor Youksy

-
-
-
-

W pger youdsy Md.

qopr yosuksy

e
i
i
«
B

Ui e uonsonrsds podwi yid,

aounag ERQ  uogedyaads T podur)

wy luola
Hq pRIRROTS .

(xew)smypiss sy Pl aBpigien
; jwx dBW paId
s cpiTAueg TuosRg TUONERINON M4

] wy P adA T AnuI Md.
I {osehmpneay wondinsag

: {ogyBwoIeAy swBN
U PRI UGRESUES0S POduw Md.

uaneayivadg T wadw)

5

W wosEs
[wx depT PB4
Jur pimAped  ucsRgTUCHBINAYN MHd
wopTadALTANYT My
iy pfTuoyERyRadg Tpodw) Mg
11 pT QOr WuAsy d,

uogeoyioadg  Hodw; qor Youlsy

U wolsR

uq ouand st .

nQ pAALAYSE .

{oghBysBAy BWBN .
syjuapenbun pingTaBpigmy .
w cpiebpuel N,

syyuapienbun pmo R AN .
s :piTRdALTANNS Md.

adA"Rgu3

\ uogesyaads podw) sses




US 9,269,087 B2

Sheet 13 of 31

Feb. 23, 2016

U.S. Patent

) voERA .

FQirEON) = {0ZEMB DAL (SSAINPY IONK] Ny

102! TNl 4 Hd.
W pyAeg T Hoxa g Wid,

uegesynoN wesIad

b

1 B0 TBNGS)

WeOUOEBA .
! {opohmpiony Juawwed .

z Om 10 Pl ARy uosay T RRUAdSY Md. wo........z.

swnaee BwHS Wid.
W iprTonss d,

28R

€T aundy

W uoEEA

pRg <]
owmAEp eg NG .
{02) POTSRES T ¥ .
{oxhoworens 0T8RS .

w0 pITAmoNd Wi

) Wi IPTANRASS N4l
1) 3pimARIRd U0 "3UBY Mo

{oz) Py odh g oy TN

DUWRAAP DWILTHT e
Wi piTensst xd,

.
}wopaRp Hw) Tdxg WO'..x.

(OTIELRIBAY PV IROMLL |

W UDISRA

W1 an|pATInodWL,
wews [Sousnbog
(xhaypea Py s
{oczmigseau ualdiosaQ
{ogimyaman way

W1 pTANONd Md.

IR EERE

Kayg

W) P Ard o sepucdsay . DAH]

P

3
.

i}

1 LoIaA

JUNEWS OUINnbag
tozimupmmau e smais
g rimpeas uondinsag
{oghoyoieay away
1 3pUABRASS Nd.

IR

Loy "dnus]

Kuanos

1

FEIE T ICT Y _..z
Wi e Anug TodA L Tajon inaeg i

EI L S

{ocHanIEAY 1U0REOT YoM i1
(oghmypreay Buoyd T PeM

{(oD@pmas Py SOMS .
{ozbryesmau py aakodwz

{oZ)mpreav xijdrg

{oghmyamau awoN"apRy
{oghmupieay BWONTISEY .
{op)mpmay owan Iy .
g ARG yid,

W uomERA Ll

sz . W P RAmgTuosRg M.
¢ o s o {% w1 spr-onss) o, BU

W IUDIERA .

{pibBraEAL (RQUInY0UDIRITY
P UORERISTD Wi
W pITAURY TIOSIRG T RRIIGNS M

e SRR

jor luorRA
(ozimyaraas p37smiAE .
(oghmpioay DweN

{0Do3}

.w SONGIUOT ans By

Wouoses
synuspanbion gINS

W pTANBd TuouBd M

B g TenengTkoneanon wid,

Wy ipyTRnss) yyd,

{xewireyoresv Bo smiEg
{oBmypmay gy 7emms .
swiwiep BWLTPUIS
(OWpBIPIBA  SUSUIRERY NBWS
{(rewlmpmau ApogTEws o
{oozhewsan pafangiewy .
(popmipmay woiTpRRg .
{opozimuarsae D0 pBWS

(gehey POTBdAL” SHON A
1§ pTRAINDTUOHOOLKEON Hele

anan uoREOYRON (1w

{ooozimyomay oy wewn B

vageaygoyanss|

wrovesAn
olU eUws] TApeRTivws
{gogkepmau pafgng

{o2) PoTRdALT HOR Hda

©onsayRoN IizuE "ddy

{oaoLlBwIBAY pedu|
{oooLmpman vondinsag .
{oghmpeau oMy .
Wy pyTINS M,

Wt pi Ay uomng misanbay X, PO

W1 P THORBLIESD M

voneEasses

MY, bO———1 -
uosIaY .

Wy esA .
i cpyTanss) g,
e HTANeE d.

! anssi-Anug

OA Ut UOIBA

W cpuRwp Ry wd,
mypyanes) wd,

jusunseny~anas)

i wosRA .

{GsThmpman Bt

Ayyuspenbn pino
JwhaEp BeQ PG .
wioRuay
(OL)meprmau cadliang
{oGTVeypraAY [BWBURIY .
(ogkmwmay vogdiassa .
Wi EWRTRY Ml

waunoERy




US 9,269,087 B2

Sheet 14 of 31

Feb. 23, 2016

U.S. Patent

U UGISIBA

HQ 1BIGSINPARS TS
W pITAueg T uesIsg T aepdn
{000blawIRAY e INBAT PlAL " ADISIH
{ochewisau pi 810
SWNBEP AW THT

Wy Hodw TN TBIO Hd.

dusal"prag LoysiH N 6o

U IUCISIBA -
Y 1053y aBuBYD RS TSR0
WA RTBY T ANUASROIABI
wa wunsay oBusyn aiess
U9 pnsayTBm
B3J8p AWy IBPLIMIBY
uaq @jendodaly .
Wt pTNSD M3
{oazhimpsan uosedy
sullaiep umE:.|ﬂ:Q
Swnaep Bwwl ) THRISTPINPARS
Wt pITBBUUONSIND BB ANUZ Wi
Wt P SHRNLONSEND M4
W T AR M.
w8 PTISO M

Bay"ampaysg o 0

W u0ISIBA .
IS0 Ml
s pAuRg T uosag Ta)epdny

Om Wt PTMITWRsAg

{poShopieau BNIBA
s p1TRIBIS Md.
naep awslywmodauwil Md.
{oghawasman (ppTadAL T Imodaust ], M.
IWRAAP BWILTHT Hd.
U pTANYT .

prag AaisiH pon B0

Y

W uosEA

{oghBtprBay :pj B1O
{ozheyosay pgyadh) “uonessdo
w1 pTARUZTBO Juatey
{ooiheyaieay uondiosag
{oghopieau awey

i pTANeE

W pyTesn

Hd.
e

dway pun 610

jUl UCISIBA

i ipiTAuag T uosiag T aiepdn
3wnsiep Bl Tdxa

Wi P Anu3  Biouarsd
{aoipyaeay ‘uosdinsag
{ogiBYIBAU [BWBN

augsiep SWiTHZ Md.
U1 pTANNSG Ml

A4

-

KaysiHpen B0

e

{ogHBLotBAR
R AL yd.

W OWoERA .
"B .

nnaBo

1

1 RIRNpIRS S .
181 Pl ANEdTUCRIZS TIBUMG M
W pfTadAL AN Mi.

Us (UDISIOA -

w1 P AR .

Kipuz

uonezivelip ssepd

T 3in3i4



GT 24n8i4

US 9,269,087 B2

Sheet 15 of 31

Feb. 23, 2016

W OURRIBA
Wy PRI En0ID Yd,
W p a0 s dy

1

: m BT ANUIG T ILOIGTSISH

UGB .

ifue oumd ynogpg™a .

W RN Y.
01 1RO W

jup woseA

o) mdwoyy poasseg

swgAep owyTdeg PNy
swyelep Bw L w80y

{azZhosmau pOTIMES .

(inBiaaN) = (0ZEIBIRIEAL ESRIPRY ™ BOIABT Mds

M OUOISIDA .

{02 P o™ vor Hdls
W1 P fed uotiag wid,

T
:

MOREAYGON VAGLDY

ol AT edh L Tmay R0

B swedmesn

W ovesRn .
{osTimpmAY uoydinsan
{ochmpmay aweN .
{ tonimoreau pD RdAL SR
By K&.

18

JqYusy TS0y

{ogheupmay BnjeA .
Wt P RBWEEY Wt

W piTaIRog Mids

{oghaygoieau anep
PUTIRS T IV X W BT
M Pl ApRg Mid,

Wy ouomRp

{gghBtRImEA uonBEooTTWoM

{ockpi@IoAu puoys RO
(ozhepimau py Mg .

{ozhotpIoay i Rakedws

w {og) Py RN
) [T ~] {4V IT T ETR 41T T
Ll {oghayosaay BweNTRIN . Smaﬁszw RigBig
D ARy Tu0SRd Md. {oghmpmau DUEBN PPN
W pTRSO M. {poHeyaeAy RWeNTIT
- (oshipsmay wweN sy
8 il 1 PI-Aseg 0l
unsiag
F X
M ouoEen . WL UOIRA

B0

E L0pwRitd O|uoId 10SH)

AaaurRied CD.ME

1 1

“anea”

{og)mipsoau BNPA™ g_au_uo

1q Bugag TuLpY St

(02 oy odh L 5
{pglmpean DweN

W pl welegng xu.
Wt T RAWELG .

m adkyTimausrieg ddy

| W uOsEA
Hozhoyneau lpn s0Ag Aueg
tut 07 AsRg Md.

B Ring

7 woniog asea

U.S. Patent



US 9,269,087 B2

Sheet 16 of 31

Feb. 23, 2016

U.S. Patent

9T aIndi4

e
i g piTadhy “apozTawenmy X3
TRy ey .
Swyapp R LTseRdn
JuwAEp B TARIY
Wt Py Apag Tuossg TarEpdn Wi
wg eNpYs .
(oo ey smms .
(osdwpreau xal dwn
) DITRAA g ARG ey S48
| emuxEl
RN
Py oiE™
h {oszimwpinan jthwoy

W) UOISOA
{SEZImpRAL pedaly
Kguuaprnbun g
Bwgaep B R0y,

wogbuwy
opman 2dhang o
{osTimpman ownuRiy
{ogimpioay soptioty .
e

RUIENT 7 7Y -
wi Pl ARENY ENOMdIE Hd
v pTIeRIseRY N

{oonelownny (oL "ol
g " Aepte T

! ex0gTIsoN

W BKeg

HeQ papoodsay™s

ua day"eodeays

Y pANNDIYTE

19 LONSBRG RIASA S

HR 15T VORI VRISATS

1y asuanbas”LoRSIND

e v e e s

Uy D0usnbag I UsRSING
U] EQUINDAGT RMENY WRIKS Mid,
W UDEIA”UORSIND Sid,

P ueNND M,

It Py LoD M,

MHEP MU TG e

Wy piRRgTuaReg M.

W] UOIIARIFUUORTINGD Mo

W) PITRUSUUORSIND Hdy

1 "esuadeay yyd,

04

W WONRA .
(coopbmprean eman
(ao0phmuomoau p ) "Kode
{CO0YITRmAL (R LT BHaRRLY

Jus EOUINBAGTIRMEUY K.

1 ouENbagImmsey wannsdry )i,

W usiuBA~ualSDAD i,

0 Tprunisang o,

0P IpIT105 T veNmaRy W,

DWHDIP [WELTUNE Ha.

wy T AmY TR M.

Wi SUORIATNIULONSIRD M.

Wi PrImRUNOARAND Y3,

s " osundtedy W,

m L LT OV Ty

1

{oskmpaiay awnNAudsig
BLJUBMANBRR BIDVORNAD
W BOSRAA HOSIND Nebe
it :py uogsanp o,

{ogiseyoimau esoding ”E

COISIPA WARSD)

L
Wy P uoNsang T wodksdn Ha
w) woventiag
{oszim@man uondinag
{oghmpsman BwaN o

1un PG BHRLAL ._,x

| VISR RIUOESIND Mo
W IPITRRCLOATAND e
sgpeaponbus pnojag uoNRNG .
P TIESTLONSND M.

0 vogsenty

[CTETTTN

Bumpiep L Tnepdl)
JWRANEP BWIL NI .
i Py A uouma "ajepdn s
(OZWetereau pO7snIEIS
PaX womANe IUE
{o0obiopsanu BupuwH
(13

wwosRA o
WP WBLAPBRY SN0MALE M4

1 PSTIURILIRY Hd
(opovhowuzar p@) "uunBas™ g

{osTiayesoay axa " Aeidag weaasdn
1wy ;22008 IIOM

RUTIET 0

¥R papuodtayx)

LSRR o Y]

o pannbay

MY UOSAAD AIQISIA S

9 3EgTuonsanG RIQIIATY

10) 0uRchag yoIEBAG

W eouanteg RS TUORRND .

) 3ounbas MUY WBALSN YNd.
W UAEIATUBRSND W,

w1 pi"ungsonp sud,

v e e

W TG uoRsnD Jud,
awysjep dunLTmE M.
un p"kmg uosag M.

04

FTIREEL . S
(oonphmpmay onma
{opayimyrrman e "Aedug
{pooyhinantas 0 TwieEdry
W EOuaNOSTRMSINY K.
U1 [EOUANDIGTINSUY WILSEL) Y,
Wi worsRA vosanD Hid,
Wy spyTuosang yyd.
i ipiTIeg "wonsany wd.,
JwRNLD BUILTUNG Hde
wi piAregTuosag i
U] WOKRIA™DHRULONSIND Rds
W RITIARILONRND W,
Wt T HudsIY Yd,

anjenuon

e uoMsRA T O Ad.
W pTIMBLUSRSING Wi
8 :piasuodsay ud,

g wogeIA o

{ozbgoreas umwweD

(chmpma poTINmE L
JUGAEP oL U3
SWwBEP aur)Ymg

(ooimipmay BweN—eidug i

PN o

R

191 WORIBA BLRULTNSIND Md.
Py TRBEULDRSONT Mids

GOSN, DIHNUARSONY

{¥ 1t I Rund " U0s0d .
Wi UGIRRATHERUCNOND Hd.
Wt PYTOUIUUBRRIND Md

W PO S

Bsuods 3y AEUUORSIND

/ osuedsay suel ESID




US 9,269,087 B2

LT 24n814

Wi lvamREa
g cmpuyR
W secoy oMLY

e 2GZIOmY VORI

Bymrapeminue ipng e g bRy o
Bynuapanbiun oG surywewen o
5 "uommA” AL N etmArD 4
L PITMEA LI RBR i,

181 83005
{oGZhowmar A .
fogiangtny o) “Aaidng

St 1UDIIOA U N0,

Wy uBISRAT iR, ; -
i BrT 1t CORRAUGLAND Ml
e DI Bury panuon Wl 15 P
ST 2OPLUES ormp A~ ebgED P -

N_“ ]

Sheet 17 of 31

Wi AR,
Wt PITBRALTRINT TR 33 ==
s RONY
mulAlep ounL"ainps
Wy wnRA .
. uehuoﬂu._ a%.rnr.)s-nuu-vnﬁ B 0P ot TR
W uamoA ' pdiinie ity st o o wanstep DL
Jums - .&kﬁae Rt . N ol ) Lich]
ousgepag oy Toepdn ey 007sMmS oaapen o) 1 oj0pdrt Eﬁ.ﬂﬂ ..Ew»:ﬂ_. oy
ouiuap "I....m.nsoo.c - E.Niﬁlnz a2 d aynuapEnbun Bunsop owyTowany . [ “ewpdny E
W P g souas "X apdn Wt PRI SBRIED W o onbwn - e d T uo e Wy N <
B p soutapanbiun () - (RImpmas ooTEE
(ODnpAL PSS . iRt o] +_|Om W1 HAEOATUORSNS Hde oziDiptAs TEINY . I LOSZLRPIMAG LOGEIKNIG
{URE LTI -
tosRdmpmay wondioRg o o e 50 piruensang s, RUUOPIODILA pny oBpaR o ™ ....5>(§sd ORI b
[ R Ty T R, {oRanpuau po wikg vopTeNIY Wi wesRATBoRIES uonsanD . 30} WORAABINED UONEINT Hade
RYRUIBIDOBIUD PNGTOILL "IN~ 000I0mD foppmpma jduok 01 :pi-afpusm W, i abewD) 5,
10§ DR A K LA R Yebn fospepma aeomng -
[ o ST e foghme@ma ooy Raong o s and Wi saA BoiE UGN A Bogney unsenty
FPPReRY FURLIDRTOLR PG HODAD : S
v oddl Wiy i} MORAATUGISBND el =S “c_wrw?:ﬁ.ﬁuzﬁ
T 1pIEANT i +
WSS UORB ot san "ol e

awpaen owy MR

BUGAED S TwERD
{nprau eqeTwueg

Feb. 23, 2016

WL WIS .

og)n s B f (o300 amon BimnIeD ooy
gt Totimirra -t s oo g
myquapanbum ity adpman fozapan - poe e

Wy BRI M. {oziewpimm po7edfy "ouiodsny iaeay oum
o (GrhmErean Ry oA MY L " roury .

BN Rorb S . RHAUIHIIDILO PINGTIBRIUED Aynuapmnun png OB
R R L R Ao N shnvn_zuiﬁ -

AT g DNLEPPAMUN PO IGRTND

e D1TUONEIL Hah W o R0

| T LT

Wy uons,
W SSppmenTwaiEy .
SuIRAND a1 wERdn
1R eOPRRDT) jpusay n .

[ Bosaes vopsand cern

U.S. Patent



US 9,269,087 B2

Sheet 18 of 31

Feb. 23, 2016

U.S. Patent

87T 24n3i

[ Y
txeujmipman o mmG

fozkmpsmau Y EMEs

swRaep owilTpusg

| ey swonpEgypEwy

(ruwlowoseay Apog ewl .

{noZhewmau palgngpewg .
(ootirrypman wos3"awg I

{opozlmpreay D0 w3
(goazhmprsar o uawWy

PO ARE L TUONEOGRON. M
) IPITRNBND TUOHBONNON Xd.

U Y

Wi pymananp TuoRmIyLoN .
W T Ared uosES Wd,
IS0 W,

UOREOURON WSl SInpayag T asEuuogsent

ansayuogeoyRaN ey

sgyuamsnbiun pag adA gy L

RUQUIPRNbINN PG aBpIRED

W uonRA |,
{oglmpmmau dwey

Wi e AR Wi,

wy piTeBpoim i,

B

Ut P TBEEULONSING T MBO ANV Mol

D ERE AN .

aupurogsand aRE LGS

0—H

W womeA
{oDmpseas poTMMSTIU
SyguspEAbILR QNS .

wo oumssmp o,
1 @ AnuSTedA | "oy 08RG
{OBIREOIMAY U030 PO,
{ogkepinan auoyg OM
(ozhzwrmau p07sMms
{omupman ps aakeidug
{nZhryarasn XN
{oghmworany xyasg
o DWEN AP

W pyAamgTosed d,
Wi pTISO Wb

&

W3 BINPILOS TR EIND

14y (UOmIRA
Hq ygnsay TaBusyd mEg TS0
HA RSN BN SROIADL]
e esayaBueynTeims
B osay T apNm
JIWRVBR DU ] BpUNLTY
1q andodayy
Wi pITHED e
{oszhseywmau uesBay
awgaep BuwLTeng
Bty
10t :PTANBULORSIND BIRG AUS M4
Wi pTRLRUVORSAND M
P AE A,
1 pITISD e

07 2inpoRos T I RULOREINE)

1 __

i jup uosen
Hlooghewsaau s RS TRy

e e - I ) e {1

X uampues B

W powRd MpuaY

Ha oEpmdodarg

uR maddy aroy ity

up shequoyendxa
{aszimmmay wandioRg
{gghoysacs Dwey

1 IpITeNBLUOHSIND BIRG ANME M4
10t A ENRUUORSIND Hd
Wi pITUSD dde

Y T BLNPIY S T BEULDGENG

DRIREOK]

{ogioipnan awey sy,
{oEhmpmau oweN 12 .
1ug 1P Awed id,

VOEI3

oy luosRIA .

g BRepnpEs’y

WP AuEG U TRUMD NS
Wi pITdAL TR Wi

W pTARS e,

Az

FITTRT -1 7 S,

(op}mpiman owmy
sayguapianbiun pieg ad A3 .
W pTedALTARYI Hd.
mygeaprnbua g alpmedy .o
Wi pOlpIRED i

ping an nsRnD .

iU} CPITAHBULORSING M.

ouTUVaREIND

\ W80T RNPIYIG INRULAZSIND RERQD




US 9,269,087 B2

Sheet 19 of 31

Feb. 23, 2016

U.S. Patent

61 24n314

o
i wy iy Bua"savauraay

FIITRETT=T o=
awymEp RO PIRIIIE Hd.
W 1pHS0 s

Wi mouenbas yd,

W1 PTHED Mide

ajeg”sabbuL HS D

i KegTaobbug s

ﬁ i piadiy Taouannaay M, VO:I«]II..

ToREeAs o tae e
{ocimwioan DWON

W ouaERA .

Q DEABINPIRSTSE .
it Py g uemR g BUNO M4
W pedAL AU Hd.
e A3 sud,

Kqu3

DAy aRbuL HID ddy

Jup tpyadh "mBBuy g, TOA

FLIRRE T Y

IwRlen @ieg s0UINM0O ShoNaL]
DWRDIRP 19190 OUSNNONIXIN
{oRdmgmay (D EMEIG

aWRTEP AL TPUITIINY
SWRNEP Bwi ) UNG Ny

Wt piTadALTREBNL .
0 pTHS0 Mg,

-

-

-

- T
Wi e Anug ek Tajoy s,
W1 PITESE s,

_ 208" NED

BB uso

 {ochewpioas BweN 4]
) davanbag Md.
jui 19T 9dA L “aouauneoy yid,

1 Keg eouaunsoy 106611 usH ddy

O T
A {oghopmau awey .
U P edh) T0uDUDY M.,

ﬁ adiy~asununoay1abBL YSB dBy

W uomeA
(opekayaIBAY ©iSrVTR MBI
ux uontpue) aBusyy eimg
WX SUCRIPUON DM

Uy :paag sapuway

K mendodand

31q wadd) Tsey Ty

Wi eheq uoneudyy
{oazhmpisay wodiosag
(osheyateay BwEN

1w :pyBnBURONSANG MRS ANNT Md
Il PITDABUNORSOND M4
W1 PITHSD Md.

a ¢ a4 ¢ a

Wi luoises .
{oglmwmau oweN .
Rguuapanbiun gng adk ARy .
o pTedALTANNE Ha.

H5uIRIONDY 9 oBpimmy .

w1 g eBpigmy Md.

bun ping an o meg Anva .
1Py RBUNORSIND T e1E0 " ANE Hd.

%
-

2seuuags D AenAjY

BNY BUNNPAYOS T IIPUUARSIND

g {aclByaIBAL tSRuEN -

W owosRA .

Ruguamanbun pinnTadAL TRuy .
P adhLTARYT e

Wi pyaBpinaed M.
AyjuapEabiun g ansuLeNSIND .
W1 pITAsBULORSAND Hde

saeuuagasnd

\ 3Ny BUENPIYDE BIIRULANSOID SERID




US 9,269,087 B2

Sheet 20 of 31

Feb. 23, 2016

U.S. Patent

W WOWOA .
ne 4RO .
W] EAUY WMDY
{pgRimamay Gt
1ar amog
{ogzimupneas onteA o
{ogompras axaLTAndG o
PERIDIINBIUR PING O ING
WHHPU TOUINDDEG v&.
Wi uoimAA”UoNSARD Mid,
W o TvopsenD wdy

samsuy uo1saon LogS It

EUEL T

Ha adEesucEy R,
3 pmebeyTe
L1 ‘B.B‘_vvm

Bonuopealn PR UOREND . WOIE

RyEpRAbUA PG Tes voNsaNTy
w B :&ﬁu.dueu.
i :pi™IRs " vonsanD) 5,

i

vopsant g uogTon

fuy UONBA L
Wi Pi VAL RN TRICIRAN N
G QRSN MONY o
owpxoep Bl @EpdR
UNRD BUNLTMIRD
W A Aed TvoRogTNEPIR M
WK osApYR
ket pTeNES
(opZhmunmas 1o "dssK
st SpITRdAL 1 S0pIATD Mg
1US AUnITeYy
Tt stz

Y75 .

{osDrpmse wWwaly

(opdmpmay mwodmg

{ocimwprose aoeN"Aoidng
RpRUSMBNDIIR MNDTUOHTEND

W SORATOOIND e

19t RTRnENg Mk

voIA wops IR

i

W UOEOA .
W puoRRNLTWeeRsdR 1y
Wi @UNLIS .

{oszmiumas waudiong
(eoupmay Bumn

PUapBALILN PIAS ANOULSIITD
o) HOERATIOUMINAD e
W pITOIIUINORSIND e
OURUIPIONIUN (OB TIBCTUONSIND .
1 DIIGTVORSINGD eds

105 uopI N

i

W UOIKIA -
Quiguep swuty " aepdn
SWRAEP BUNLTNEMD
10§ PR IRy S updy W
{dmpmas oo mmg
W vomeay 38
{pooyimpoas Bumsoy .

{pcpeipmas oweyTAodRg .
RUUURETHIN IMOD ONIUUORSIND .
W VGREATITUUONEIT Ho

1 P RNEUBORSING Y,

0z 24n8t4

(eDmpma wogdiosag — O“

WiwoRA
RHUBRBNBLA TNNY BNBLUONAY
@yquapEnbun s aue ey
U UDARATANBULDISAND Md,
wy P enEUUoIENg X,

W) RPN M,

Wy seapan 0y wud,

10 pBu R0 yid,

PO

oxpusogzantyvorsIan - alprgrey

iagquapanoun NG BuTNeD o

W UOBA o
UEER LK)
uwjnep eyl uoTey
swpmep awi) “aopdyy
PUBAEP DL IS

10 PR HOMY 0NN x...
(ozimpme pDogmE o
{0G2Vo@an tUoNtIORT .

W1 AORDA™BOTIRDWOREND M
RpneapEabug pea adpEn .
ol .

1) NOIBIARN o
iy WOBRIATIOIN W
jo) g Bu D wd,

WQpSIA e RLDRE AN

I

whUOEA .
vy oy el
{howma suwey

{oRmpma iy odAg o0y
{odmpaan poTedd)Tweg
RyRuapEnbiun ping abpnmy

e S

e g .

uq PINROH .

{OGHBmAG DWeN .
Spuapnbivn spleg aBRa0D

198 SRTABRIRED My

RunuIpERbiun Nyl A3 .

s piadALTRARYS Hd.

W m

Wi WOKSA .
(oghmpresa owmy .

ByguapBnbwn png adi) Anws .
Wi pRALTIAE Mo

MAYWINDODIUD pieH oBpIEy

101 :PABRIRED Mgy

DINRPRAkIEn ping anDUNIRINY o
W PITSNTUUSHSIND Mo

vossoN " wdpues

(o) mueman woraa oBmums ooy

Wi wortes .

Jwnop ol Hemn
DWHBIEP AL THERD .
{Umamay egeT uog

{oczhoipmAy vandiog .

(ogmpman DuEy .

L LI T
RyespaRbiun H0D aBRRIDD

1o P aBEIRD. s povEr— 0 ButoREanD 10r :PIBBRIED
QURPNIN DT RSNG  o & REHOPIONDIUA DTN WD |
1 161"VOUSIND Y ot DSty Ya.
[ty urt S0P
H = H‘l —
Wy ueTRA
1a abple AR .
SRR el Pl
1 eOpRmeD IwANETs
e d BT
loshmamay (oyddng
Pt DITRUD G0N TINDNY U3
{ogZropmear woptinssq .
{ogboipman DN .
noyruspenbun pmo edpiney
Wi pUSIPIRTD N
aBp1asn"abpmmoun

/ aimvosent; axers




17 2in3y

US 9,269,087 B2

Sheet 21 of 31

m VT UBIDA o]
Wi woEmA L HETCIR 1T LT -
W IPEARONs AN i, WOIIKI!*. TR N

Un pyepoNg TR Hyud, J i oL }d,
m ) awoig™dnnap oynid sann it ] LN e

.. JURN 1 Wi oA R A, M) NORAA .

0T NOTSA, ﬂ s P woman g e osaq

(sowhoyweay oREA o A Retri oy Wy prviesTIEY Ag e .Sn.w.ﬁ-wﬁ&rui
i el Apadord 3. (ozhmpman 10 00k TuRTSwD o (g i Bt Wi B ool (IR "R 195 .

e £ W pTwS N, N ¥ erenoe . <P
WP IESSUOT) N i B B IPI MR Mess
B s ipadord ® e LSuEg w0 SUUR] w | B} orssmuad"aryond ” 2] St s5a00Y

I

{ogehmamay xay"Amdsg .

w
W P Rdoi 3d \
R W VOISR Wids wo.lnx.

} Rppeatorg™1 -~ nMORAEA

| @ 1S Stuo Oy {xow)uyasoay IBRIe
H ey sroas™y . wi o Rssdogt 33
194 0OLBNBSE Wi Py voimaumy Yud,
{o0s axay “kuptog ™) W DIRIHOL W,

T — [r—— (cogimpmay wondiowy o O™,
TogheprE ey L toshoipmmny ey, ] aumsvorssiusad"sporg
N0y i, WL SPTLOBRRNRAC S0, U PROINDTOY M, N

W1 PO 5 e o uomswog Heo

w @H vagERdo UaISs [uLdg Tddy i ) uaisang"Rinosg "ady

i 11 PTOORYIHD Mo
B woseadohunasg™ady

Feb. 23, 2016

(oszimprasy uoudioRg .
{ocyewpmry owen .
W P dNOs IR M

{ogdmipman (0RNOSTUNOA Aadayg 1
uq EmARunRg W S . w

1o} ‘soudnhay . i

{oQirawprmay SWRN QBWeRY . prved
(oshmamas RuseN 50 y o .

T
A . Il ul Py mosay

1 p{"00mORRY M ] i oo

Wy p Ak Md. w (] ovmonay Rumoas ity

L1} fadas"Rpnassddy

o
yur - (opbmp@ay awaN .
loghopmas oy, W IPTAASING Nk
By R dnosy Y Mde
- — = swasksans “ddy
£ ¢noip™vomosoy Aumons Tady g

U.S. Patent



US 9,269,087 B2

Sheet 22 of 31

Feb. 23, 2016

U.S. Patent

g 94n3y

FLENRE 1o, WS

{ogheyoIBAL DWEN .

synuapanbun pirg add TRy,
e edALTANLE Md.

sypuapienbun pno eBpimen |

W :pITaBpueD Md.

pyRuepRNIbIUN N ENBUUCHSAND
Ut pITINBUUOHSIND MHd.

= ‘A JJJi\.%J
!

EST T LR

e e s s ity

e

W woles
U] :piTaNBLLONRSIND Hid,
WP HONILYIN T UOREOIION Jd.

aneuvuansanty uogiuyag uageosgon

™ NCIERA

#q ongnd 5|

319 :paauag S|

{ochayoIeau Dwe)y
yyuapanbdun PO abpiged
it P TeBpiyeDd Md.

pyguapienbun pimp adi " Aneg .
W cpTadALTANNT Md.

[ A

wouoleA .
(oZhegisnu ipn smms .
(xswisyossa Sidwa) Apog .
{xewlrmyoies Bdwa L palqng .
(oZheyaseau (PO IBWI0STUONBIYNON Md.
W pTUoIUYI0 T UONEOYNON Mid,

jeunog uoReRyRoON

N

Wy osolseA
W ipiedd L TAnua 1l

{gghmpieas poTadA TuvogeoyoN .
P UOHILIIT T UONEOHYHON Hd.

uoRILYAN] T UoRESYRON

st

adky"Rnvg

|3}

\ YOREIYNCN VYA EEB|D




US 9,269,087 B2

Sheet 23 of 31

Feb. 23, 2016

U.S. Patent

aoualsisiad/eleq

/O

/

$129[qQ ssauisng

€ 31n314

ssefd
19npo.d

uoneluasaid




US 9,269,087 B2

Sheet 24 of 31

Feb. 23, 2016

U.S. Patent

SRRy

3

B BNAISG

R

E

V’i?é o

3

i

brod
m
L
o

s

$7 @indiy




U.S. Patent Feb. 23,2016 Sheet 25 of 31 US 9,269,087 B2




US 9,269,087 B2

Sheet 26 of 31

Feb. 23, 2016

U.S. Patent

s g

17 S8R

WasASgNg



U.S. Patent Feb. 23,2016 Sheet 27 of 31 US 9,269,087 B2




US 9,269,087 B2

Sheet 28 of 31

Feb. 23, 2016

U.S. Patent

EE @R
SESUSC B BN O Uy ARUSseYy
SEHOLSISH) ARAUSSEY UORRERBUDI B

Ajgpimmay
LM ER AL S AL

S APCHAIGEE

SEICANILICYI IS LML € O & ARAaseasy



U.S. Patent Feb. 23,2016 Sheet 29 of 31 US 9,269,087 B2

Ancess

ipure 29



U.S. Patent Feb. 23,2016 Sheet 30 of 31 US 9,269,087 B2

Laver

S

o

Ed

i




US 9,269,087 B2

Sheet 31 of 31

Feb. 23, 2016

U.S. Patent

o 2

ahini LRI

v

i uondes seBadors

¥

SRR A

L awetiedond vogdeon |

£ pommpingia

| pembedosd vondess




US 9,269,087 B2

1
SYSTEM AND METHOD FOR A
REVOLUTIONARY DEVELOPMENT
PLATFORM AND MANAGEMENT SYSTEM
USING INTELLIGENT CONTROL ROOMS

FIELD OF THE INVENTION

A system and method for a revolutionary development
platform and management system using intelligent control
rooms, hereafter referred to “the system”, represents a foun-
dational change in management software. The system uses a
groundbreaking framework for the design, build, control and
operation of an enterprise’s management data and human
reporting. It provides both operational knowledge and quality
assurance. [t has two primary purposes:

1. programmatically define the gathering and flow of infor-

mation in one or all organization units, known as cells

2. allow for seamless knowledge dissemination into and

within the organization.

DESCRIPTION OF RELATED ART

Searches for intelligent control room and software devel-
opment platform return zero results in the United States
Patent and Trade Office databases. This testifies to the revo-
Iutionary nature of this systems concept. Searches for the
much broader topic of intelligent control room software yield
only seven results. The U.S. Pat. No. 7,786,371 entitled
Modular system for MIDI data which is one of the returned
results deals only with “Rack mountable, user-programmable
electronic modules.”

Public domain searches also reveal that this concept is both
new and revolutionary. Internet searches using Google return
references like Intelligent Control Room Management for Oil
and Gas at http://www.ge-ip.com/products/intelligent-con-
trol-room-management-for-oil-and-gas/p3583. These
merely seek to implement specific idiosyncratically designed
implementations of regulations and standards such as in this
solution which states that it addresses, “all aspects of RIN
2137-AE28 Pipeline Safety: Control Room Management/
Human Factors Regulations.”

Other references such as the NetBeans Platform Showcase
show software development objects in a library that have no
relationship to generic control room functions and customi-
zation of those functions without programming.

SUMMARY OF THE INVENTION

The system achieves its revolutionary flexibility and exten-
sibility of functionality through individual “intelligent con-
trol rooms” that are easily designed and built into a compre-
hensive network of composite business intelligence and
human reporting. As an integrated repository of human
knowledge within the enterprise, the system is a bold new
approach to effective management. It drives knowledge
across the enterprise and retools management to reside closer
to the operational process. The system provides tremendous
opportunity for, transparency in our mobile, social and highly
integrated world.

Enterprise Success Factors and Goals

Leveraging human capital, best practices, quality assur-
ance (QA) and Six Sigma techniques are critical success
factors in any enterprise. Your management control system
(MCS) is the way you implement these. Your MCS must be as
simple to implement and set up as a spreadsheet or checklist
in order to be used and be effective. The goals of an MCS are:
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Insure information flow through the organization to enable

visibility and governance

Promote true insight by including human feedback, judg-

ment, perspective

Spread knowledge and best practices and validate their

degree of execution

Provide properly distilled key information to all levels of

management

Allow upper management to advise and consult with lower

and peer management

Deliverrisk assessment and governance facts and warnings

Assure a common language of facts and rules for gover-

nance of the company

Drive a fact-based culture and reduce anecdotal and story-

telling management practices

Build a historical repository of operational data and facts,

and a consistent audit trail

A New Model

Most enterprises are made up of collections of manage-
ment units. Usually, this is a department, work group, or other
similar organization unit. These operating cells have their
own rules of engagement that focus on how work is accom-
plished. The information that the cell uses to manage itself
contains both hard data, such as key performance indicators
(KPIs) along with other numerical data; and soft data, such as
opinions, perspectives, and similar human knowledge about
the enterprise and the work at hand. Soft data sometimes
comprises “Everyone knows . . . ” knowledge items, and
sometimes status information and opinion conveyed verbally
or in writing.

The system is the most advanced concept in MCSs. It is an
easy-to-modify construct that accepts rules, procedures, data,
and information from the enterprise. It uses a conceptual
control unit that manages this flow of hard and soft informa-
tion. The system readily automates and institutionalizes both
the objective (empirical) and subjective (human) knowledge
needed to optimally manage the enterprise. The integration of
business rules, checklists, advice, etc., is married with the
operational flow of data. This interrelation of hard and soft
data provides the most accurate, qualified and meaningful
information.

The System’s Intelligent Control Room Concept is the
Standard for the Future

What is an intelligent control room? To begin with let’s
look at what drives the need for an intelligent control room. A
great management system must identify, gather and use
knowledge across the enterprise. It must do this as automa-
tously and automatically as possible to ensure workforce
optimization. This knowledge occurs in the form of books,
best practices, rules of engagement, checklists, etc. There are
endless elements of knowledge that must constantly be
moved into the elemental working cells of an enterprise. Then
it must be confirmed that it is being leveraged to its fullest.
Management systems of the future need to be cognizant of
both this flow of information through the enterprise and
through the management system itself. They must widen this
knowledge, spreading and pushing it throughout the enter-
prise. Leveraging knowledge has consistently proven to have
a significant return on investment (ROI) for any organization
and now more than ever is absolutely necessary for future
survival.

To accomplish this, a necessary operational component for
a management system is the use of an intelligent control
room. An intelligent control room sits above the source data,
constantly monitoring readings from all systems. Ithas access
to all the information. It has knowledge and algorithms about
why criteria are too high or too low or varies too much
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according to readings and algorithms. Its first job is to be a
“canary in the mine” to provide warnings of danger based on
sensory perception. An intelligent control room, however, is
much more sophisticated than a canary. It’s not just a reac-
tionary warning to current or pending conditions.

The continual increase of knowledge coupled with having
the right intelligence embedded within the system; makes
intelligent control rooms more sophisticated over time. The
system’s intelligent control room is aware of past perfor-
mance as it measures current operating conditions and poten-
tial danger to the business. This historical perspective allows
the system to predict future trends. As intelligent control
rooms become more intelligent, their ability to predict out-
comes increases. Accurately predicting outcomes of opera-
tions, processes, projects, etc. is a nirvana like goal for any
enterprise. The system is the first software to introduce the
concept of similarly intelligent controls rooms that promote
enhanced workforce efficiency and effectiveness with greater
product and service quality assurance. The system is the
future of management systems.

Imagine an instantly configurable pipeline for information
that was capable of flowing to any of the management cells of
an enterprise. The system takes this concept one step further
by applying the concept of a “best manager” or “best consult-
ant” function as a control unit on this pipeline. This expert
consultant constantly:
examines the flow of data through it
sets up dials and dashboards for warnings and analytics
creates an enhanced electronic repository of information

Intelligent Control Rooms thus provide a unique opportu-
nity to apply internal and external knowledge to operational
activities. They blend historical data with current knowledge
and predict future courses of action. The system enhances the
sharing of information and provides agility in intelligent con-
trol rooms that allow rules and reasoning procedures to be
adapted as needs dictate. An individual manager can establish
new perceptive qualifiers at any time, expanding or tran-
scending the current paradigm of monitoring and control.
This is the future of management systems where the frame of
management capabilities is greatly enlarged allowing for the
total transparency of the operational environment.

The Ease and Simplicity of Developing in the System’s
Platform

The system’s intelligent control room is a “bottom up”
model, where every single entity uses an intelligent control
room—and shares its information across the organization.
The system’s intelligent control rooms are easy to implement,
just like plugging an air filter or carbon monoxide detector
into every room in your house.

The system’s intelligent control rooms and knowledge
flow are not implemented in a “traditional” computer system
fashion. Historically, decades have been spent doing analysis
and architecting management information systems. This was
followed by years writing, programming and testing them.
After a certain level of success was accomplished, these
remained frozen at heart information systems making
changes difficult and time-consuming. They stifled the flex-
ibility needed to remain competitive.

Managers need an implementation method that is as easy to
use as a spreadsheet and allows a manager to build an intel-
ligent control room quickly. The system enables managers to
quickly define the data, the rules, and what these mean to a
specific organization unit. The manager can easily modity
dashboards, events, rules, etc. with the same simplicity of
modifying a spreadsheet. This enables intelligent control
rooms to be built without the need of a computer engineer.
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The manager understands what their business needs are. The
manager understands the data. They are the one who needs to
be able to define it and use it to manage the cell.

Imagine that you can build an intelligent control room to
monitor your organization unit whatever its size. Every man-
ager in the organization can set up one for their unit. Each
intelligent control room is like a LEGO piece. You simply
snap them together into a coherent, integrated system. The
assembled structure is able to leverage the collective aware-
ness of ALL intelligent control rooms. An intelligent control
room at any location in the structure is instantly aware of
potential problems anywhere else in the enterprise. This is
true ubiquity of information.

Collections of Intelligent Control Rooms

The system’s ability to combine intelligent control rooms
into higher-order, more complex management groupings is at
the heart of its value proposition. This inherent strength of the
system’s model and its ability to network all cells in the
enterprise, allows the system to keep pace as an organization
changes. These changes can occur in the form of mergers and
acquisitions, or by extending the model to incorporate entities
previously excluded from the system. They can also occur
when a management cell splits into smaller ones.

The system allows for an infinite number of control rooms.
With increased complexity, the guidance available is much
more than the sum of its parts. The system allows managers to
leverage the human insight of the “A” players so that others
can function on their same level. When we add formal and
informal systemized knowledge relevant to the operation of
the management cell, we can achieve better outcomes with
fewer resources. We do so by:

Deploying an agile management information flow
Integrating hard and soft data

Eliminating human data filters of bad news—or exaggerated
good news

Specitying formal checkpoints and quality assurance (QA) of
information and information processing

Ensuring formal records of information exist within a perma-
nent repository

Providing the ability for true management review and gover-
nance without the time-consuming efforts of needing to form
a management picture of the past

Making all this easy to modify by formalizing the cell model
in an intelligent control room environment

The system creates an infinitely open architecture that
“automates” human knowledge across an enterprise. The sys-
tem, in effect, automates knowledge across the known uni-
verse, while simultaneously anticipating the unknown.

Building Solutions in the System’s Platform

The system is a revolutionary development platform for
quickly building powerful enterprise information systems.
With the system you can build powerful enterprise solutions
with no programming required. The system has a powerful,
yet easy-to-use development framework for building world-
class global management information solutions. Unlike other
systems, the system requires no programming and solutions
can be implemented within 30 days. Just as spreadsheets can
be used to develop highly customized applications without
coding, the system allows you to build enterprise-wide, multi-
user systems quickly and cost effectively.

The system is a flexible platform for rapid development. It
leverages five core systems to build highly customized solu-
tions:

a data collection system
an expert knowledge system
an analysis engine
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a report engine & dashboard tool set
a performance repository

You can also get up and running immediately with com-
plete, “out-of-the-box™ solutions or author your own custom
applications within weeks without costly development.

The system lets you create solutions that enhance visibility,
control and governance. The system framework enables
applications that enforce best practices, identify risks, and
drive team communication. The system’s solutions allow
organizations to leverage their knowledge and experience
across teams. Creating a solution in the system, whether
simple or advanced, requires five primary steps:

1. Define the operational data and human feedback you want
to capture

2. Identify the checklists, best practices, rules, and boundaries
your organization wants to enforce

3. Determine the key performance indicators you want to
measure and manage

4. Design the report layout you would like and dashboards
you need to maximize visibility

5. Define the metrics to be stored in your performance reposi-
tory

With the system you gain valuable insight by capturing
stakeholder feedback, whether inside or outside your organi-
zation. You schedule role-specific questionnaires that make
sure you ask the right questions of the right people. The
system uses reflexive questions to make sure the right ques-
tions get asked promoting virtualized “management by walk-
ing around”. The system also leverages built-in dashboards to
analyze results and enables you to be up and running within
days.

Unlike other tools, the system allows for seamless integra-
tion between your hard data and real-time human feedback to
provide unparalleled visibility. With the system you can:
Capture your operational hard data and 360-degree team
feedback in one location
Pour your combined data through a filter of best practices,
experience, and rules
Perform drill-down analysis through a rich, interactive dash-
board
Customized reporting with the tools of your choice
Build a repository of performance data for benchmarking and
comparison
Dramatically enhance visibility, control, and governance

The system is rapid deployment at low cost. With the
system you can quickly deploy world-class solutions. The
system was developed from the ground-up as a low-cost,
easy-to-implement solution. Whether you’re building your
own customized application or leveraging an out-of-the-box
solution, you can be up and running within a few weeks. The
system is offered as a Software as a Service (SaaS) solution.
Hosted on secure servers, all you need to use the system is a
web browser and intemet connection. There is:

No hardware or software to install
No ongoing maintenance
Low administrative overhead

The system facilitates easy development without program-
ming by providing five core components that solution authors
can easily leverage. Each component can be quickly custom-
ized to meet the unique needs of your organization.

The System Components

An Automated Project Office (APO) is at the heart of the
system’s management system. An APO is a powerful plat-
form that allows for rapid development of industry-specific
project office applications. Much like a spreadsheet is a blank
slate on which you can build highly customized solutions, an
APO allows organizations to build these solutions quickly
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and cost effectively. It is a revolutionary way to manage IT
projects. An APO provides every one of your IT projects with
world-class, phase-by-phase quality assurance reviews. Con-
taining industry best practices, expert knowledge, and stan-
dard processes, an APO brings control, governance, and vis-
ibility to your IT organization. An APO:

Cut costs by identifying off-track project activities early
Improves efficiency and learning through consistent enforce-
ment of IT best practices

Eliminates surprises through enhanced team communication
Increases visibility and management of project risk

A central component of the system is the Intelligent Con-
trol Room. The System’s Intelligent Control Room is a pow-
erful analysis and scheduling platform that filters operational
data and human feedback through a proprietary knowledge
system that constantly searches for compliance, risks, etc.,
preparing a constant flow of evaluative data for analysis and
presentation. The System’s Intelligent Control Room gives
you:

Automated analysis and diagnostics based on key perfor-
mance indicators

Consistent quality assurance reviews

Regularly scheduled input from all stakeholders, along with
data feeds from operation systems

Early risk analysis leading to reduced failure, delays, costs,
and improved customer satisfaction

Built-in issue tracking system

Risk assessment and scoring engine

Quality assurance review scheduling

QA compliance management

KPI scoring and reporting

The Operational Information Integration System (OIIS)
accumulates quantitative data and 360-degree team feedback
to assemble and present a constant stream of operational data
to the System’s Intelligent Control Room. Working with the
System’s Knowledge System, it selectively gathers only the
pertinent data required for the review process. The OIIS pro-
vides the following:

A complete, holistic view of your operations’ health and
status

Further leverage of data you already collect, such as time,
cost, and resource data

An understanding of the human dimensions of your opera-
tions by capturing subjective feedback that often gets missed
by traditional tools

Minimizes time, energy, and cost to collect and process QA
data

Ability to import data from your existing systems

Gathers feedback from the right people at the right time
Role specific knowledge and interaction

Requires little human effort (automated)

The Expert Knowledge System (EKS) is a customizable
library of expert knowledge, industry best practices, key per-
formance indicators, rules and standards that can be consis-
tently leveraged across your organization. The EKS provides:
Systematic application of best practices, standard processes,
etc.

World-wide expertise applied regularly and systematically
A true “expert system” extension for QA analysis

Easily extendable to include additional organization-specific
knowledge & rules

Industry standard processes and best practices . . . built in!
Support for multiple methodologies and easily extended into
new target areas
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The Analysis and Presentation System (APS) has rich
dashboards, powerful reporting capabilities and comprehen-
sive analysis that give insight into your organization’s data. It
provides:
Quick and easy identification of anomalies and potential risks
Easy drill down capability to perform discovery and root
cause analysis
Alerts and exceptions that give you early insight into off-track
activity and risks
A clear view of “operational reality vs. desired or best prac-
tices”
A comprehensive “hub” for visibility, control, and improve-
ment
Continuous team feedback accelerates the learning of the
organization
Robust, interactive dashboards that provide at-a-glance
access to your most important data
The ability to create and share custom report using the tools of
your choice
Exceptions alerting and reporting

The System’s Comprehensive Data Repository System
(CDRS) is the first-ever repository of all historical data, find-
ings and analysis that reflects all ongoing and past review
cycles. It provides:
Archived data that allows you to view performance trends
over time
Benchmarking comparisons of present performance to past
metrics
Composite risk profiles
A full BI repository
A comprehensive diary for all reviews, phases, etc.
An easy input to extensive benchmarking and operational
research

The system gives you expert solutions fully developed in a
matter of days. The system is a very flexible development
platform that can be used in developing solutions in any
industry. Fully developed solutions are already designed for
the IT and supply chain domains. With expert analysis, best
practices, and assessments built-in, you can be up and running
in a matter of days.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

System Architecture

Data Flow

The system allows for a unique flow of data. See FIG. 1.
Valuable data, lost to other applications can flow continu-
ously into the system from both operational application
sources and human feedback. Unlike other tools, the system
allows for seamless integration between this hard data and
human feedback in real-time. This provides unparalleled vis-
ibility into the enterprise. The system brings to light all
aspects of the organization’s operations both the positive
aspects and the ones requiring improvement. The system can
tell you what is working, what is not working; why these are
occurring and what should and is being done about it. Fur-
thermore the system filters, analyzes and organizes this data
through layers of all the best thinking and practices. The
system uniquely combines knowledge and experience, qual-
ity checklists and best practices and comprehensive team
communications into a successful formula ensuring visibility,
control and governance. The system captures all this data with
a single, easy to use interface. The system then makes all this
data available through interactive dashboards with complete
drill-down and analysis capabilities in a secure fashion to all
qualified personnel. You can also customize reports with the
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tools of your choice. Furthermore, the system builds a reposi-
tory of your data for benchmarking, comparison and histori-
cal analysis.

Tiers

The system follows a sophisticated strategy for software as
a service (SAAS) by utilizing a well-defined 4 tier architec-
ture governing its design, deployment and operation. See
FIG. 2. A multi-tiered SAAS architecture is a generally
accepted standard for modern application design and deploy-
ment.

The system’s architectural tiers rest on a foundation of one
of the most extensible data structures every defined that
allows new entities to be defined for customers on the fly. New
domains of data can be added as an organization’s under-
standing evolves or the enterprise adapts itself to new cus-
tomer demands and a changing operational environment. The
system’s advanced data envisioning concept allows entities
and relationships to be defined for a customer’s unique needs
without additional relational data definition language speci-
fication or application programming code development. This
enables the domain of the system to be whatever the customer
needs it to be. This makes the system a distinctively flexible
solution platform. The system uses the power of Microsoft’s
SQL Server relational database management system
(RDBMY) to provide the best possible power, performance
and reliability of data.

On top of this tier resides the system application code base.
The system code is generically structured so that there is little
or no need to create additional application code to support a
customer’s individual needs. The code is divided into two
major categories. First is the system base code that contains
all the system level functionality of the system. The primary
functions of maintaining data for necessary elements like
people, organizations, roles, etc. are also located here. Addi-
tional code elements power the functionality for defining new
data elements and associated functionality. The second cat-
egory of code deals with specific data, navigation and built in
behavior for a specific solution built on the system’s platform.

Above this sits the knowledge cartridge. This is where all
the content authored by experts resides. This tier is the engine
of instructions for the system. It is the workflow, the rules, the
equations and calculations for analysis, the alerts, the key
point indicators (KPIs), questions and dashboards defined by
the acknowledged professionals that drive the system’s data
flow and actions. Separating out this tier offers a world-class
development platform to experts so that best-of-breed solu-
tions can be created without additional and time-consuming
programming. Powerful solutions are easily developed in
market verticals.

Finally above all is the system’s client configuration tier
which holds four categories: the customer’s own configura-
tion, the system’s built in configuration, the user’s prefer-
ences and client extended data definitions. This interface
represents a novel approach to user ergonomics. It is a world-
class design through which clients’ specific designs can be
created without additional coding. Individual user prefer-
ences are tracked to promote ease of use and efficiency and
clients can administer their own system with simple and
natural interactions.

Intelligent Control Room Structure

The Intelligent Control Room is at the heart of the system’s
revolutionary concept of intelligent governance. See FIG. 3.
The intelligent control room acts like a person capturing data
just as a manager would and directing actions like an expert.
The intelligent control room is the beating heart or engine
layer ofthe system. It lies at the center of the data layer and the
services layer. The intelligent control room rules, alerts, con-
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tent, workflow, analysis, dashboards and reporting are all
created through a common application layer that provides
administration functions and component specific graphical
user interfaces.

Intelligent control rooms are smart entities. As knowledge
increases over time and history is remembered, intelligent
control rooms gain sophistication. This enables the system to
predict future trends with ever increasing accuracy. The sys-
tem can implement similarly intelligent controls rooms.
These promote enhanced workforce efficiency and effective-
ness by ensuring greater product and service quality assur-
ance. These intelligent control rooms are capable of flowing
this information to any of the management cells of an enter-
prise. As a part of the expert knowledge, the concept of the
“best manager” or “best consultant” is applied to this infor-
mation in capturing the data, analyzing and reporting it and
directing employee activity.

The system’s ability to combine intelligent control rooms
into higher-order, more complex management groupings is a
powerful aspect of continuous improvement through layered
intelligence. This inherent strength of the system’s model and
its ability to network all cells in the enterprise, allows the
system to keep pace as an organization changes. These
changes can occur in the form of mergers and acquisitions, or
by extending the model to incorporate entities previously
excluded from the system or they can occur when a manage-
ment cell splits into smaller ones. The system also allows for
aninfinite number of these intelligent control rooms or layers.

The intelligent control room is a critical function for
sophisticated governance. Intelligent control rooms enable
applications to become more intelligent and interact with
humans in a more natural way at a higher level. They also add
substantial further benefit in that they handle mundane human
behavior automatically by predetermined behavioral rules.
The way this concept is applied is unique to the system. It is
a more sophisticated layer with its own intelligence and logic
on top of other transactional systems. This powerful construct
allows humans to see a broader view of the total system’s
operation and controlling elements that effect strategic opera-
tions.

Features

The system’s feature set is incredibly rich in its function set
and deep in its utility. It allows everything from 3"/ party
application programming interface (API)s and benchmarking
capability serviced through the data layer, to common admin-
istration functions serviced through the application layer that
support additional built in components, and other 3™/ party
applications to integrate seamlessly with the system.

FIG. 4 outlines these features found in each layer. The
engine layer contains the feature elements like controls, rules
and alerts that bring the strength of your best experts to each
and every activity in the enterprise that the information sys-
tem encompasses. By discretely separating out each of the
features into a separate component, the system makes them
easy to create, maintain and execute. This level of object-
orientation also promotes the growth and sophistication of
these elements over time and in response to decisions made
and actions taken concerning the criteria that they govern.

Implementing Solutions

Creating a solution in the system, whether simple or
advanced, prepackaged or consulting requires only five pri-
mary steps:

1. Define the operational data and human feedback you want
to capture.

2. Identify the checklists, best practices, rules, and boundaries
your organization wants to enforce.
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3. Determine the key performance indicators you want to
measure and manage.

4. Design the report layout you would like and dashboards
you need to maximize visibility.

5. Define the metrics to be stored in your performance reposi-
tory.

FIG. 5 outlines these roles and actions. For elementary
solutions you gain valuable insight by capturing stakeholder
feedback, whether inside or outside your organization.
Scheduled role-specific questionnaires make sure you ask the
right questions of the right people. The use of these question-
naires enables you to:

Ask reflexive questions make sure the right questions get
asked

Maximize your workforce efficiency by virtualizing “the
management by walking around principle”

Quickly leverage knowledge via built-in dashboards that ana-
lyze results

The system makes this implementation both simple and
direct. All you have to do is:

1. Create survey questions, along with answers and scores.

2. Identify roles to be surveyed.

3. Add individuals, with email addresses, to the system.

4. Schedule questionnaires and analyze results using built-in
dashboards and reports.

A customized solution in the system has only a few extra
steps. In addition to collecting stakeholder feedback through
targeted questionnaires you can, for example, pull in data
from your existing systems for correlation and analysis. From
this you can:

Create a single repository of operational and human data
Use built-in dashboards for enhanced visibility and reporting

To implement a customized solution in all you have to do
is:

1. Define survey questions, answers, and desired respondents.

2. Create fields within the system for external system data.

3. Extract external system data to .csv files, which are then
mapped to the system fields.

4. Create any desired custom dashboard elements or reports.

A growing number of packaged, industry-specific applica-
tions are available for the system. These solutions come
bundled with defined data collection and analysis, questions,
answers, metrics, and placeholders for external data. Ready
for immediate implementation, packaged solutions allow
organizations to throw out the development cycle and be up
and running within days.

Leverage industry-specific expert knowledge overnight
No lengthy implementation process. Be up and running in
days.

For example to implement an APO all you need do is:

1. Review built-in questions.

2. Identify projects, people, and roles that need to be created.

3. Optionally prepare .csv files to import data from external
systems.

The system is designed to leverage a partner channels and
crowd sourcing to develop “core” solutions that are deployed
with most of the data collection and analysis predefined.
Implementation involves defining remaining, organization-
specific data elements required, along with dashboards and
reports to accommodate customer reporting requirements.
Leverage industry expertise with extensions to meet your
organization’s specific needs
Cost effective way to develop powerful custom solutions

To implement a packaged solution in the system you sim-
ply:

1. Map data from your systems to the system (via .csv files).
2. Create unique questionnaires.
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3. Define required analysis.
4. Develop/review custom reports and dashboards.
5. Identify people/roles to be surveyed.

Using the system as a platform, it is possible to develop the
ultimate, complete, highly customized executive information
system to meet the unique needs of a particular organization.
This system:

Incorporate your organization’s processes, analysis, and
reporting needs

Leverages the system’s core systems to dramatically reduce
implementation time and cost

Creates a repository of your organization’s data and opera-
tional performance

To implement this level of system is naturally a greater
effort. Still the system simplifies this work, reducing it to
easily understood steps which include:

1. Identifying data from other systems to be imported into the
system.

2. Creating and installing middleware to automatically push
data from external sources to the system.

3. Developing questionnaires.

4. Defining the people and roles within the system.

5. Creating custom dashboards and reports.

Data Models

FIG. 6 shows the database model necessary to implement
the cartridge deployment features. Cartridges allow various
technically specific verticals to be easily developed and
implemented using the base code platform without additional
programming. The concept of a cartridge appears simple yet
has profound implications that are subtly felt throughout the
development platform aspects of the system. Cartridge
deployment deals with those aspects of the system that are
necessary to promote the developed cartridge throughout the
system.

The Cartridge Structure Database Model

FIG. 7 shows the database model for the actual cartridge
structure. This is where the substance of the cartridge is
created by a subject matter expert that is using the system’s
development platform aspects to create an industry specific
application. This allows the system’s intelligence and capa-
bilities to grow far beyond its original base operating param-
eters through the collective intelligence of worldwide recog-
nized industry experts. This model also sets the groundwork
for associating any new entity that has been added to the
system to support a cartridge along with all the accompanying
attributes or fields.

The Entity Data Questionnaire Database Model

FIG. 8 Shows the entity data questionaire database model
which ties knowledge cartridges to questionaires that support
their operation. Questionaires can support multiple cartridges
through versioning and are part of the generic extensibility
built into the system’s development platform philosophy.

The Entity Relationship Database Model

FIG. 9 shows the entity relationship database model. This
model is responsible for beginning the extension of the under-
lying relational database management systems original logi-
cal model to include new domains of information previously
unknown during the original system configuration. Through
this concept’s facilities, subject matter experts or any autho-
rized user with specific needs to track data on objects that
were not a part of the original system’s implementation can
define the objects and relationships needed to add them cre-
ating their own unique implementation. The entity relation-
ship model deals with defining and tying together all the
relationships between the objects necessary to implement this
functionality.
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The Entity Database Model

FIG. 10 shows the entity database model. This model
implements the underlying constructs for the objects to be
added to the system to support the extensibility of the devel-
opment platform’s functional enhancement without pro-
gramming concept. In this model, the actual entities for the
new objects are defined along with their attributes and asso-
ciated with key point indicators that are the heart of the
intelligent control room’s monitoring activities.

The Field Catalog Database Model

FIG. 11 shows the field catalog database model. In this
model a catalog of fields are associated to the cartridge and
versioned throughout the field, catalog and cartridge relation-
ships.

The Import Specification Database Model

FIG. 12 shows the database model that supports the loading
of imported data into the system from other sources like
preexisting systems of record. This model enables a specifi-
cation to be defined along with a job schedule so that this
process can be automated and happen on a regularly occur-
ring basis.

The Issues Database Model

FIG. 13 shows the database model that defines the entities
necessary to support the issues function in the system. The
system uses the integrated issues function to track problems
and alert users to events that are at variance with optimal
system parameters. Since issues can be long running, have
similarities and spawn other issues or consequences, the
issues system contains a history feature that allows complete
auditing and comparative analysis.

The Organization Database Model

FIG. 14 shows the organization database model. This
model allows authorized users to define any organizational
structure in the system, modify and maintain it, and delete any
old or unused structures. Being able to implement an organi-
zation structure provides a visual vehicle for users to under-
stand questionnaire flow. The organization structure also pro-
vides the ability to stage changes to the structure and see the
impact of those changes.

The Person Database Model

FIG. 15 shows the person database model. This is a simple,
yet powerful construct that enables people/users to be defined
to the system in the context of their accessibility and roles that
they will fulfill in system activities.

The Questionnaire Response Database Model

FIG. 16 shows the questionnaire response database model.
This model defines questionnaire responses and associated
question sets that are both versioned. It also is the repository
for questions that are version specific. Lastly it allows for the
storage of any attachments that users wish to add to their
responses when filling out a questionnaire.

The Questions Catalog Database Model

FIG. 17 shows the questions catalog database model. This
model ties knowledge cartridges together with individual
content and questions and questions catalogs. It also holds
answers to the questions and fully supports versions.

The Questionnaire Schedule Log Item Database Model

FIG. 18 shows the questionnaire schedule log item data-
base model. This model defines a log for the questionnaire
and associates a scheduling rule with the log so question-
naires can be sent out periodically on a controlled and math-
ematically defined basis.

The Questionnaire Scheduling Rule Database Model

FIG. 19 shows the questionnaire scheduling rule database
model. This model holds the details for the questionnaire
scheduling rules and questionnaire scheduling rule trigger as
well as its period of reoccurrence.



US 9,269,087 B2

13

The Questionnaire Database Model

FIG. 20 shows the questionnaire database model. This
model associates all the detailed aspects of questions with
knowledge cartridges, questionnaires, and question sets. It
also implements versioning for all these elements.

The Security Database Model

FIG. 21 shows the security database model. This model
implements the details of profiles, permissions and resource
groupings necessary to maintain operational security for the
system.

The Define Notification Database Model

FIG. 22 shows the define notification database model. This
model implements the notifications that are driven by specific
questionnaire parameters. These notifications are the basis for
prompting the user to interact with the system to fulfill the
basic needs for soft data gathering.

The Technology Architecture

Overview

The technology architectures provide a logical description
of'the infrastructure and system components that is necessary
to support the system. While there can be many perspectives
of'the enterprise architecture, the following specific architec-
tural perspectives are addressed here:

The Application Architecture—is the architecture of any
automated services that supports and implements functional
requirements, including the interfaces to the business and
other applications. It describes the structure of an application
and how that structure implements the functional require-
ments of the organization.

The Operational Requirements—Define the reliability, man-
ageability, performance, security, and interoperability
requirements of the software (to list just a few).

The Technical Architecture—The architecture of the hard-
ware and software infrastructure that supports the organiza-
tion and implements the operational (or non-functional)
requirements, particularly the application and information
architectures of the organization. It describes the structure
and inter-relationships of the technologies used, and how
those technologies support the operational requirements of
the organization.

The system utilizes a service-oriented approach. Service-
oriented architectures (SOA) employ an architectural concept
that defines the use of services to support business require-
ments. In a service-oriented architecture, clients consume
services, rather than invoking discreet method calls directly.
An SOA aims to solve the problem of distributed application
development. A service can be described as an application
that exposes a message-based (asynchronous) interface,
encapsulates its data, and manages ACID (Atomic, Consis-
tent, Isolated, Durable) transactions within its data sources.

Generally, SOA is defined as a set of service providers that
expose their functionality through public interfaces. The
interfaces exposed by the service providers can then be indi-
vidually consumed or aggregated into composite service pro-
viders. The SOA is implemented in the system as SOAP based
web services. SOA is rooted in object-orientation but adds a
layer of abstraction. It is not a departure from object-orienta-
tion, but rather an evolution.

In a service-oriented model, we introduce a further “layer
of indirection”. This alleviates some of the pain associated
with traversing complex object models. The services layer,
denoted in the diagram below by the cloud, provides black-
box functionality. See FIG. 23.

The system employs Web services as a vehicle for the
implementation of services in general. Web services applica-
tions are built upon platform-independent protocols—SOAP,
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WSDL, UDDI, and HTTP. Because of the abstraction the
service layer provides, the presentation layer supports the
following:
Smart applications with rich user experiences—solutions that
interact with one or many services, intelligently cache the
information they retrieve, and deliver both great interactivity
and support for offline information processing.
Smart devices—solutions from self-service kiosks to inven-
tory tracking on handhelds to contact management on smart
phones.
Web user interface (Ul)—enterprise portal solutions that
unify and coordinate business-employee and group-group
interactions.
Automation systems—clients that present no UT unless they
need to raise an exception.
Process orchestration services—services that invoke other
services to offer aggregated capabilities.
Any applications that can send and\or receive messages over
HTTP(S).

The presentation layer is free to concentrate on what it does
best, the presentation.

To clarify, SOA is a design principle whose goal is to
achieve loose coupling among interacting software agents,
whereas web services are an implementation technology.

Logical Tiers

A good architecture emphasizes a separation of responsi-
bilities. This is achieved by dividing the application into
layers where each layer should only communicate with the
layer(s) contiguous to it. By designing different tiers, it is
possible to reconfigure the application to meet a number of
architectural or configuration demands.

Separating the application into layers also isolates each
major area of functionality. The presentation is independent
of the business logic, which is separate from the data.

The system is constructed in the following logical layers:
Web Application Layer (ASP.NET)

Controller Layer (C#)

Web Service Layer (Business Process Fagade—No Business
Logic—C#)

Business Service Layer (Business Rules—C#)

Data Access Layer (Data Access—C#)

See FIG. 24.

Please note, the Web Application is considered part of the
User

Interface logic. It is a client of the main server environment
even though the logic runs on a server behind the firewall. The
Web application (along with other clients) accesses the busi-
ness and data functionality through a service (fagade) layer.

Configuring the system in this way has the advantage of
allowing all user interface elements (whether it’s the web
application or rich clients), to come into the system through
the same standardized interface. See FIG. 25.

FIG. 26 illustrates some of the basic responsibilities of
each layer.

The following sections will drill down deeper into the
design of the architecture, focusing on each layer’s responsi-
bilities.

WEB Application Layer (WAL)

The Web Application architecture is structured around the
MVC (Model View Controller) design pattern. MVC is a
fundamental design pattern for the separation of user inter-
face logic from business logic. The MV C pattern separates
the modeling of the domain, the presentation, and the actions
based on user input into three separate classes:
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Model—This object knows all about the data to be displayed
and is responsible for managing the data and the actions of the
application. It can be thought of as the processing part of an
input-process-output system.
View—This object manages the information displayed to
users. Multiple views can be used to display the same infor-
mation in different ways. It can be thought of as the output
part of an input-process-output system.
Controller—This object allows the user to interact with the
application. It takes input from the user and passes instruc-
tions to the model. In the input-process-output system, this is
the input part.

Responsibilities
Separate the control flow (navigation) from the pages, forms,
and controls that the user interacts with.

Abstract state management for a use case from the forms and
controls working on that data.

Use the same programming model for the code that manages
control flow and state for different types of applications,
including Windows-based applications, Web applications,
and device applications.

Program the user interface using a known proven industry
pattern (MVC)

Guidelines

Developers create new views (or ASP.NET pages) that
inherit from a parent view called a Master Page. Each new
controller may handle the interaction with the Web Services
Layer for one or more views.

WEB Service Layer (WSL)

In line with the SOA paradigm, the Web Service layer
implements a Fagade Pattern to hide the complexities of deal-
ing with the business service layer. The Facade Pattern pre-
sents a simple way into the system for client applications. By
having a separate facade layer, we make sure the business
services logic is organized so that it can perform its duties
more effectively. FIG. 27 illustrates this point.

The current industry work on standards around UDDI,
WSDL, Web Services, etc. promises that more and more
applications can be constructed from constituent services
rather than re-invented domain-specific code.

Responsibilities
Isolate Clients from Business Tier
Simplifies Client Programming
Input Validation
Authentication and Authorization (see Security)

Boundary Transformations between Tiers
Transaction Control (see Transaction Handling)

Guidelines

It is important to note that although the Facade simplifies
the use of the required subsystem it only deals with a subset of
the original system. Therefore, certain functionality may be
unavailable to the client through a facade. In these cases, extra
functionality would be provided by either extending an exist-
ing facade class or creating a new one.

Business Services Layer (BSL)

Whereas services typically expose only coarse processes,
the business service layer encapsulates atomic business
operations that can be orchestrated by the fagade, or by other
business units. Business logic generally includes any logic
associated with providing some service. Business logic
includes all logic related to workflow, business processing,
and business rules. Each Business Logic Component deals
with a specific type of business entity. Extracting the business
rules into their own classes encapsulates business rules allow-
ing developers direct access to those rules.
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Responsibilities
Makes calls through Data Access Layer
Business Flow
Business Rules
Business Rule Validation
Data Transformations
Data Access Delegation

Guidelines

The goal is to create business routines with internal integ-
rity (strong cohesion) and small, direct, visible, and flexible
relations to other routines (loose coupling).

Business Orchestration

On occasion one business layer will need to know about
another business layer. Creating cross references between
business layers can be tricky. At some point you may end up
with a circular reference, and this is where orchestration
layers come in to play. Orchestration layers provide the abil-
ity for two subsystems to know about it, but not each other.
FIG. 28 shows two autonomous assemblies coming together
to fulfill a business need via an orchestration assembly.

Data Access Layer (DAL)

The complete encapsulation of data access is an important
tenet of the system. This is the main purposes of the Data
Access Layer (DAL). The Data Access Layer components
provide methods to perform the following tasks upon a data-
base, on behalf of the caller:

Create records in the database

Read records in the database, and return business entity data
to the caller.

Update records in the database, by using revised business
entity data supplied by the caller

Delete records in the database

Provides Data Source Abstraction

Data Validation

Optimizes Data Access

Typically, each Data Access Logic Component encapsu-
lates the data-related operations for a single table or a group of
related tables in the database. For example, we have defined
one Data Access Logic Component to deal with the Project
and Project related tables in a database, and another Data
Access Logic Component to deal with the Questionnaire
tables. Whenever a Project Information is required by a busi-
ness routine, the system must retrieve the Project data through
Project Data Access Component.

This approach not only supports high cohesion within the
Data Access Layer, but it also minimizes the number of joins
in corresponding stored procedures, thereby improving per-
formance.

The data access components are implemented per data
store. For example a SQL Server data access component will
be able to access SQL Server stores, while an Oracle data
access component will be able to access Oracle stores. This is
done via a generic Data Access Helper Component. FIG. 29
illustrates this process.

Object/Relational Mapping

The system uses DataSets with column names that are
identical to the column names of tables in the database. The
reasons for choosing this approach are twofold. First, the
strongly typed DataSets that are used in the APO system are
generated from stored procedures in Visual Studio. Second,
this approach saved development time by allowing develop-
ers to avoid having to create a mapping object for each Data
Access method.

Data Abstraction Layer

The system implements a data interface abstraction layer
that separates the logic of the application from the functions
that retrieve data from a database. This abstraction is achieved
through the concept of “polymorphism through interfaces”.
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The Data Abstraction Layer (which is really a sub-layer
within the Data Access Layer) is responsible for creating the
appropriate Data Access Object at runtime and returning the
interface for that object to the caller (which will be a business
service class).

This strategy supports “programming to interfaces, not
implementations” which is a very common and important
construct of object-oriented design. This design essentially
abstracts the business layer from the data access layer.

Responsibilities
Provides Data Source Abstraction
Data Validation
Optimizes Data Access

See FIG. 30.

Guidelines

In developing this Data Access Layer, the team’s primary
goals are to maximize performance and reusability and to
minimize complexity and maintenance. When developing
Data Access components, the following rules should be
adhered to:

Each DAL component would only deal with one specific
entity

When in doubt, use context to determine where the Data
Access for join tables should be placed. For example, the
method that retrieves Project-Question Set data is placed in
the Project DAL component since the relationship is in the
context of a particular project.

Business Entities

Most applications require data to be passed between com-
ponents. For example, in the system, a list of projects must be
passed from the data access logic components to the user
interface components, so that the project list can be displayed
to the users. The data is used to represent real world business
entities, such as Projects or Portfolios.

The NET Framework provides different ways to represent
business entities in applications:

XML—Youuse an XML string or an XML Document Object
Model (DOM) object to represent business entity data. XML
is an open and flexible data representation format that can be
used to integrate diverse types of applications.

Un-Typed DataSet A DataSet is an in-memory cache of
tables, obtained from a relational database or an XML docu-
ment. A Data Access Logic Component can use a DataSet to
represent business entity data retrieved from the database, and
you can use the DataSet in your application.

Typed DataSet—A typed DataSet is a class that inherits from
the ADO.NET DataSet class and provides strongly typed
methods, events and properties to access the tables and col-
umns in a DataSet.

Business Entity Component—This is a custom class to rep-
resent each type of business entity. You define fields to hold
the business entity data, and you define properties to expose
this data to the client application. You define methods to
encapsulate simple business logic, making use of the fields
defined in the class. This option does not implement CRUD
methods as pass-through methods to the underlying Data
Access Logic Component; the client application communi-
cates directly with the Data Access Logic Component to
perform CRUD operations.

Business Entity Component with CRUD behaviors—You
define a custom entity class as described previously, and you
implement the CRUD methods that call the underlying Data
Access Logic Component associated with this business
entity.

The system uses strongly-typed datasets to pass data
throughout the system.
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Transaction Handling

A very important issue when designing a business layer is
how to manage transactions. Many business methods call
multiple DAL methods internally to update, insert, or delete
multiple records, potentially in multiple tables. Multiple calls
must run within a transaction, so that if one fails, all actions
performed by previous methods are rolled back. Otherwise
data will be inconsistent, and/or incorrect. We use the Sys-
tem.Transactions namespace that provides a modem, man-
aged interface to handle transactions.

Transactional context is managed by the root and Web
service methods act as the root of a distributed transaction. If
an exception is thrown while the XML Web service method is
executing, the transaction is automatically aborted; con-
versely, if no exception occurs, the transaction is automati-
cally committed.

Each object enlisted by the Web method is a child object
and will participate in the transaction and “vote” on the out-
come. This provides the best fit for keeping objects granular
enough to manage their own data from a persistent store,
while still allowing them to be orchestrated by a transaction-
root controller. Child objects need nothing special. The same
child object can be enlisted in a transaction for one Web
method, but not be enlisted in a transaction for another Web
method.

WEB Service Security Standard

Web Services inherently lack security features. In order to
promote a

Service Oriented Architecture, Microsoft, IBM, and Veri-
Sign have jointly published a specification called WS-Secu-
rity that is designed to deal specifically with the issues sur-
rounding Web service security.

WCF is a rich technology platform for building distributed
systems, unifying messaging-style and RPC-style communi-
cation, efficient platform-optimized binary communication
and open-standard based Web services, and a rich set of
features enabling robust security, scalable and reliable com-
munication paths and transactional processing.

The system uses user/password authentication tokens to
authorize clients. This security layer prevents the web service
methods from being invoked from a non-trusted source. It is
also possible to implement a LDAP\AD scenario, and fully
supports a single node LDAP configuration for authentica-
tion.

Exception Handling

When errors occur in .NET applications, the general advice
is to throw exceptions rather than return error values from
your methods. This advice has implications for the data
access, business service, and web service layers along with
the business entity components. There are two general kinds
of exceptions that will occur:

Technical exceptions, which include:
ADONET
Connection to database
Resources (such as database) are unavailable
Other ‘hard’ errors

Business logic exceptions, which include:
Validation errors

Business logic errors
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The system only catches exceptions when it needs to spe-
cifically perform any of the following actions:

Gather information for logging

Add any relevant information to the exception
Execute cleanup code

Attempt to recover

There are two main processes for handling exceptions.
FIG. 31 illustrates the basic steps that the system performs to
handle an exception.

This process continues to occur as an exception propagates
up the call stack. Any errors that occur within the system are
propagated up to the Web Service level where they are
handled. Please note that all try/catch blocks are implemented
in the Web Services Layer (not in the Business Logic or Data
Access Layers).

The system uses the Exception Management Application
Block (EMAB). The EMARB is an application block designed
to “publish” exception information. “Publishing” might
involve recording the exception’s details to a database, pag-
ing the system administrator, adding an entry to the Event
Log, or some other custom task. The point is, with the EMAB,
developers can indicate precisely what “publishing” an
exception involves. This approach also prevents code from
being tightly coupled with behavior since the exception pub-
lishing action is encapsulated in a separate class.

Third Party Vendors

Attimes it makes sense to embed third party applications or
assemblies into an application instead of inventing them
yourself. The system does implement a third party product to
fulfill a very specific business need of dashboarding and
reporting.

The system supports two modes for the third party integra-
tion:

Fat Client
Uses a one-time small download OCX for IE6 and above
Gives the user a rich dashboarding and reporting experience

Zero Footprint Client
Limited functionality for custom dashboards
No functionality for server or custom reporting
No download

Those skilled in the art who have reviewed the present
disclosure will readily appreciate that the system and meth-
ods defined above can be implemented on a variety of com-
puter hardware and software. The communication within the
solutions domain can take place over the Internet, an intranet,
or any other suitable network. The key differentiators of the
system and methods are as follows:

(a) itis a fundamentally revolutionary approach to generically
implementing an intelligent control room philosophy in soft-
ware systems and;

(b) the development platform extensibility which enables
authorized users to add new domains of entities and opera-
tional logic to the system without the need for programming.

The preferred embodiment of the invention has been
described in detail above. Those skilled in the art who have
reviewed the present disclosure will readily appreciate that
the features of the invention can be implemented in a different
order from that disclosed herein. Therefore, the present
invention should be construed as limited only by the
appended claims.

5

10

15

20

25

30

35

40

45

50

55

60

65

20
APPENDIX A

Brief Descriptions of Drawings

The following is a brief description of the drawings shown
in FIGS. 1 through 31.

FIG.1is a graphic depicting the basic tenants of the system
which are visibility, control and governance fed by opera-
tional data and human feedback through a series of three
categories, knowledge and experience, checklists and best
practices, and team communications.

FIG. 2 is a graphic depicting the architecture the system
follows with a sophisticated strategy for software as a service
(SAAS) by utilizing a well-defined 4 tier architecture gov-
erning its design, deployment and operation.

FIG. 3 is a graphic depicting the Intelligent Control Room
concept of intelligent governance which is at the heart of the
system.

FIG. 4 is a graphic depicting the system’s feature set found
in each layer.

FIG. 5 is a graphic depicting the various roles and actions
available to these roles in the system.

FIG. 6 is a graphic depicting the database model necessary
to implement the cartridge deployment features.

FIG. 7 is a graphic depicting the database model for the
actual cartridge structure.

FIG. 8 is a graphic depicting the entity data questionaire
database model which ties knowledge cartridges to question-
aires that support their operation.

FIG. 9 is a graphic depicting the entity relationship data-
base model. This model is responsible for beginning the
extension of the underlying relational database management
system’s original logical model to include new domains of
information previously unknown during the original system
configuration.

FIG. 10 is a graphic depicting the entity database model.
This model implements the underlying constructs for the
objects to be added to the system to support the extensibility
of'the development platform’s functional enhancement with-
out programming concept.

FIG. 11 is a graphic depicting the field catalog database
model.

FIG. 12 is a graphic depicting the database model that
supports the loading of imported data into the system from
other sources like preexisting systems of record.

FIG. 13 is a graphic depicting the database model that
defines the entities necessary to support the issues function in
the system.

FIG. 14 is a graphic depicting the organization database
model.

FIG. 15 is a graphic depicting the person database model.

FIG. 16 is a graphic depicting the questionnaire response
database model.

FIG. 17 is a graphic depicting the questions catalog data-
base model.

FIG. 18 is a graphic depicting the questionnaire schedule
log item database model.

FIG. 19 is a graphic depicting the questionnaire scheduling
rule database model.

FIG. 20 is a graphic depicting the questionnaire database
model.

FIG. 21 is a graphic depicting the security database model.

FIG. 22 is a graphic depicting the define notification data-
base model.

FIG. 23 is a graphic depicting the system’s service-ori-
ented model, where a further “layer of indirection” is intro-
duced. The services layer provides black-box functionality.
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FIG. 24 is a graphic depicting the logical layers of the
system.

FIG. 25 is a graphic depicting the standardized interface
concept with which the system is configured.

FIG. 26 is a graphic depicting some of the basic responsi-
bilities of each layer in the system.

FIG. 27 is a graphic depicting the Web Service layer that
implements a Fagade Pattern to hide the complexities of deal-
ing with the business service layer.

FIG. 28 is a graphic depicting how cross references
between business layers are achieved through orchestration
layers.

FIG. 29 is a graphic depicting the process of how data
access components are implemented per data store.

FIG. 30 is a graphic depicting the strategy of supporting.
“programming to interfaces, not implementations” which
essentially abstracts the business layer from the data access
layer.

FIG. 31 is a graphic depicting the two main processes for
handling exceptions.

What is claimed is:

1. A unique system and method using a computing device
to implement a generic intelligent control room like function
in any software system comprising of:

(a) establishing all of the environmental parameters includ-
ing organization structure awareness and the knowledge
base and expert rules and questionnaires necessary to
facilitate the following;

(b) sending questionnaires electronically to selected indi-
viduals and/or roles being performed in the systems
operations that measure operational systems health;
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(c) receiving, into the computing device, input from a sys-
tem comprising data (hard data) concerning one or more
key point indicators that are being measured;

(d) receiving, into the computing device, input from a user
comprising data (soft data) concerning one or more of
the answers to the questions contained in questionnaires
that are sent out by the system;

(e) combining these two data inputs into a complete and
rational picture for an end user of the system to make a
logical and informed decision about action that needs to
be taken;

(D) the automatic sending of and where possible the direct
execution of action to be taken upon the occurrence of a
given set of circumstances which are predetermined by
subject matter experts

(g) the ability for these intelligent control rooms to be
networked together into various configurations such as
peer to peer relationships and hierarchical relationships
creating a complex system of intelligent control rooms
each with its own area of responsibility and communi-
cation ability.

2. The design of a database construct that allows the system
and method of claim 1, to be extensible and have both entities
and their associated attributes added to the system after it is
deployed to a customer without the use of relational database
management system data definition language or making any
changes to the system’s application program language code
base.



